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PREFACE 

This volume has been compiled in order to furnish the 
amateur artisan with hints and instructions regarding all 
constructive and decorative work that he is likely to under- 
take in his own home, and to show him clearly and in a 
thoroughly practical manner how each process is to be 
carriedyOut, and with what appliances, tools and materials* 
it is to be done. The simplest operation's have been fully 
and minutely described, for the book is not put forth as a 
text book for sldlled artisans, but rather as a guide for those 
who are but little experienced in handicraft. The informa- 
tion contained herein will be found to be practical and 
reliable. • It has been gathered chiefly from observation 
and actual experience by the Author, who is Controller of 
the Technical Instruction Department of one of the leading 
Education Authorities. 

That ten editions of Every Man Hie Own Mechanic have 
been sold is in^ itself sufficient proof of its popularity and 
usefulness. The original work, which was first publiriied 
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PREFACE 


several yeara ago, is now j^ued in completely re-written 
form, in order that appliances, tools, machines, methods, etc., 

I t 

which have been introduced since its first appearance may. 
be adequately dealt with. 
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EVERY MAN 
HIS OWN MECHANIC 

INTRODUCTORY 

book is not put forth as a text-book for skilled 
-^Aaftsmen, but rather as a guide to those who are inexperienced 
and therefore stand in need of advice and assistance. At the 
same time, there are many who, from the nature of their 
employment or training, already jwssess the faculty of general 
** handing.'' To these also the information contained herein 
will be valuable on account of the attention given to un- 
familiar matters of detail, and especially because it will en- 
able them to grasp at once the differences between the processes 
with which they are already acquainted and those connected 
with the new work in which they propose to engage. 

Apart from tlie fact that manual work forms in itself a 
pleasant, healthful and interesting occupation for many who 
have a natural bent towards it, there will be always a large num- 
ber of people who will insist on doing their own work as far as 
possible. Want of manipulative skill and the dexterity of the 
professional workman may be, and often is, largely compensated 
for by the exercise of care and patience. Ignorance of correct 
methods is, however, a far more serious matter and, whilst 
n^ly alwa]^ leading to unnecessary annoyance and waste of 
Time, must in many cases end in total failure. On the other 
hand, the simple fact of the existence of so many amateuf workers 
clearly indicates the advantage of being able to effect repairs 
or carry out simple constructive work in the home or garden. 
Besides, it is not impossible that emergencies may arise wh^ a 
practical knowledge of such work may prove to be of the utmost 
E.M.M. 17 B 
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value and importance, as for instance in the case of the colonist 
or the dweller in an outl3dng district. 

A book of this land may. however, be regarded from another ' 
point of view. In every household there are many things which 
require attention, but are so trivial in themselves that this incud- 
venieqce experienced and the expense of calling in outside help are 
altogether out of proportion. It is particularly in suoh matters 
as these that the amateur will realize the advantage of a practical 
knowledge of the work required to be done. ^ It must be remem- 
bered that, more than an3^hing else, it is the cost of labour 
and the vdue of time which make repairs and similar work 
expensive, and that if a man has sufficient energy and will to 
do such work for himself as far as practicable the pecunia^ 
benefit derived must in itself be considerable. More than this, 
the amateur who is capable of helping himself by carrying out 
minor repairs vnU often save much time, for he can usually 
attend to the matter at once instead of waiting the convenience 
of the workman. Another, if smaller, point is that workmen 
cannot always attend at times which will fit in with the general 
household arrangements. There are no doubt occasions when 
outside help has to be resorted to, but even in these cases, an 
acquaintance with the details of practical work will still be of 
service as it will enable an opinion to be formed as to the probable 
cost of the job and also as to the quality of the workmanship put 
into it. 

While manuals of this kind are chiefly consulted for the purpose 
of obtaining information ¥nth, regard to some particular piece of 
work which it is desired to carry out, it must not be overlooked 
that there is another and hardly less valuable use to which they 
may be put. The reader to whom the type of occupation here 
dealt with appeals will no doubt, in turning over the following 
pages, and without waiting for breakages or dilapidations to 
occur, see the desirability of effecting at little expense some 
slight alteration which will add to the comfort or convenience of 
the home. The book is, then, intended to be above all suggestive, 
and as such it may awaken in the minds of many an interest in a 
sphere of activities from which their education and mode of life^ 
have hitherto drawn them Way. In any case it is lielieved that 
the devebpment of a proper sense of pride in the home and of a ' 
dislike for the dilapidated and neglected dwelling cannot fail to 
result from the efforts of the amateur in the directions indicated. 
If this be so, one of the main purposes of the work will have been 
fulfilled. 
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Household Carpentry and • Joinery 

CHAPTER I 

# 

TB[E VARIOUS WOODS USED IN CARPENTRY AND JO|NRRY 

Various Kinds of Wood.— Before entering on a description of 
the different tools and processes emploved ii^ carpentry, it wffl 
be well to consider the various kinds of Wood*that are used.. and 
the purposes for which each is specially adapted. Experience 
will show that wood which is adnrirably fitt^ for one land of 
work is by no means suitable for another. The prices, too. of 
different sorts of wood differ as much as their qualities, and it is 
desirable that the amateur artisan should become acquainted 
with these to some extent, that' he may know what he is about 
when he is making purchases. A knowledge of the prices of the 
different l^nds of wood used in building and furniture maldng wUl 
also be useful to him in other ways. For example, if he intends 
to put up even so unambitious a structure as a weather-boarded 
shed, he can. after making his plans and working drawings, cal- 
culate to a nicety the quantity of wood that will be wanted, and 
its cost at the timber yard ; and if he finds ^t the cost n^be 
greater than waS anticipated he can modify his plans and the 
mode of structure accordingly. 

Working Drawings.— The amateur artisan will be well advised 
in all cases to prepare careful plans and working drawings 
to scale of* any piece of work whiclt he may be about to • 
undertake, whether large or small, before he attempts to 
put it in hand. The worker in wood or stone or any other ' 
building material wUl be led to appreciate the importance 
pf making correct and careful plans and drawings^ when beN 
finds how helpful such drawings are in the actu^ peiform- 
ance of his work. The whole mode of procedure— what 
has to do and how he must do it — ^will be clearly fixed in his miiid 
before he even touches the material which ^ about to work 
up into the desired form or object, and he will alway^ find the 
execution of the work to be quicker or slow^. according to the 
• 19 ■ 
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extent to whidi he has previously worked out his plans in his 
mind, and committed them to paper. 

Full particulars as to the sizes in which the various^oods 
can be obtained wfil be given later. In the present chapter it 
is proposed to give only some idea of the nature of each ^d 
of wood and the purposes for which it maybe used. , ' 

Pine, Deal or Fir.— vThe general name of Pine or Deal is 
given to the timber yielded by a great variety of cone- 
bearing trees, although the deal or pinewood cut from different 
trees varies considerably in quality and general utility. « Fir is 
the general term given by timber merchants to all timber belong- 
ing to this species entering this country from European ports. 
Yellow pine is imported from America. It is very light, 
straight-grained, soft, and free from resin. Deal may be 
broadly distinguished as Red or Yellow Deal — ^for the names 
are indifferently used — and White Deal. In one kind, the 
ground colour of the wood is yellow, diversified with markings 
of pale red ; in the other kind, the wood is of a whitish colour, 
whence its name. White Deal is obtained from the Spruce Fir, and 
Red or Ydlow Deal from the "Scotch'* Fir and Norway Kne. 
The' grain of the Yellow Deal is generally very straight 
and free from knots, and the wood is very dural^e, though 
it is soft and easily worked. This renders it peculiarly 
appropnate for all bmldmg purposes, whether in the con- 
struction of houses or ships. The great height* and straight- 
ness of the, pine renders it well suited ^or the masts of ships. 

It can be planed to a fine finish, and when stained and 
varnished the timber presents a handsome appearance for joiners' 
work in houses. White Deal is an inferior wood, harder and not 
so straight-grained as Yellow Deal, and it is generally full of 
knots. The variety known as Silver Fir is used for flooring, 
and also in the manufacture of the cheaper kinds pf household 
furniture. Varieties of Deal are generally distinguished by the 
names of the countries from which they are imported. The 
best kinds come from Prussia, Russia, Sweden, Norway and 
America. In purchasing timber the amateur must be careful 
to specify the kind of Deal that he requires, whether White or 
Yellow. To be acquainted with the difference in the appearance 
of the two kinds will prove of advantage to him in making his « 
sdection. 


Pitch-pine.— This is a heavy resinous wood imported from the 
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Sotttiieni States of North America, chiefly tiom Georgia and 
Florida. It is very strong and is showy in appearance, being 
of a rich yellow colour with beautifully figured grain, It & 
used largely for school and church fumitur^and also for meral 
constructional purposes. Owing to the large amount ca resin 
in the il^ood, it rs extremely difficult to work and all cutting todls 
have to be liberally oiled or greased in order to prevent them 
from clogging. Pitch-pine shrinks very much Ind unevenly, 
and full sdlowance for this must be made in construction. It 
does not hold glue well and the solvent eiiect of the resin soon 
destroy any coating of paint. Varnish can #be applied if the 
wood is first given a coating of size. 

Larch is a useful wood for outdoor purposes, such as pos^ and 
fencing, for which it is often preferred even to oak. It will also 
last well under water, and is therefore veiy suitable for piles. 
The colour of the wood varies from yellowish whiWto reddish 
brown, but after long exposure it b^omes almost black. In 
working it is hard and tough. The grain, however, is straight 
and even. Larch shrinks and warps very much in seasoning. 

' ^ T 

Whltewood or Bass.— This wood is also known as canaiy wood, 
on account of its colour, which is a greenish yellow. It is im- 
ported in large quantities from North America, where it is com- 
monly known as Yellow Poplar. For indoor purposes it has 
many advantages. It can be obtained in any ordinary lengths 
and in widths from 12 in. to ^ in. It is cheap, easy to work, 
straight in the grain and of uniform texture, and quite free from 
knots and imperfections. It planes to a good smooth surfacer 
and takes stain or polish well. On the other hand, it shrinks 
freely and is liable to warp or cast. It is not very strong, being 
liable to break off short. It has been correctly describe, how- 
ever, as an*aU-round useful wood. 

Sequoia^This handsome-looking wdod is obtained from tlw 
Seqwia giganiea, a species of pine of great size common in Cali- 
fornia and the Western parts of the United States. Being of 
great height and girth the planks sawn from its trunk are of 
considerable breadth. It is of a reddish tint, not unlike cedar 
in some specimens, variously marked from narrow stripes in 
alternate tints, one darker and the other lighter, to broad and 
well-defined marking of a pronounced character ca^ed by the 
large size of the rings of which the trunk of the tree is composed. 
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Its chief use is for pwelled work, for which the size and beauty of 
Its veinings render it specially suitable^' On account of its great 
width it is also used for facias and signboards. The wood, 
however, is brittle, Ind soft in substance, being readily indented 
by pressure, and easily damaged by blows. It is therefore 
ill-adapted for cabinet-making and for hwehold furniture, 
exc^t for drawer sides, bottoms, and inside work generally, for 
which it is equal to pine. 

Mahogany.— There are several sorts of this useful and orna- 
mental wood, whida is brought mostly from the West Indies and 
Central America. Mahogany is generally distinguished as 
*Spanish and Honduras. Spanish or Cuban Mahogany is darker, 
and of a closer grain than ^e Honduras variety. It is imported 
from the island of Cuba, Jamaica and San Domingo, generaUy 
in logs about zo ft. in length and from 24 in. to 26 in. m 
widtL The wood imported from Cuba is the most valued 
on account of its rich colour, and the variety of the figur- 
ing gives the wood .a very beautiful appearance. Honduras 
Mahogany is sawn iino planks of considerable thickness and the 
trees are so large that these planks sometimes measure 6 or 7 
ft. in width. It takes a fine polish. The better qualities are 
used by the cabinet maker, the joiner and the omamenbU turner. 
The inferior qualities are in demand with patternmakers, as it is 
not affected by damp or heat. Honduras Mahogany is also 
known as Baywood. It is much softer and easier to work than 
Spanish Mahogany, and is* much lighter. It shrinks very 
httle, but will not stand exposure to the weather. In dry situa- 
tions, however, it is very durable. It holds glut better than any 
other wood, sindfor this reason, and also because it is little liable 
to shrink or warp, it forms the best foundation for veneer work. 

Oak.-— This wood unites in a remarkable degree the qualities 
of strength and durability. It is, however, very difficult to work, 
and soon takes the edge off the workman's tools. The wood is 
dark in colour and capable of receiving a high polish. It is much 
used in house-buifding of the better dass for floors, staircases, 
doors, the panelling of rooms, etc., and also for tables, 
chairs, sideboards, and other pieces of household furniture. 
For general usefulness it comes before any other wood. Pollard 
Oak, which presents a beautiful variegated surface, is valuable 
for decorative furniture. Much, if not all of the carved work 
in cathedrals and churches and many ancient dwelling-houses, is 
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wrought in oak. The broad lustrous stripes that give siuoh 
marked variety to the surface of an oaken pand is owing 
to the exposure of a greater or less space df the tneduUdry pays 
which radiate something after the manner of the spokes of a 
wheel from the centre of the heartwood to the bark. The 
piiiifcipal defects of oak are that it is liable to twist and warp, and 
that it is'subject to the attacks of insects. It varies very much in 
quality, and its strength and durability depend very much upon 
the soil in which it is grown. Further, the pyroligneous add which 
it secretes soon corrodes iron and other metal f^lenings, especially 
in wet situations, and in the process decomposes the tissues of the 
wood itself. ^ 

American oak, sometimes called white oak from the colour of 
the bark, is known by its reddish tinge. It is lighter and coarse 
grained than the English variety and is much e^ier to wdrk. 

Wainscot oak is an imported European oak coming chiefly 
from Fiume, Trieste, and the Baltic ports. The beautiful 
figuring which distinguishes this wood is obtained by cuttix^ the 
planks or bo^ds ra£dlly from the centre of the log. This has 
the eflect of displaymg to full advantage on the si^ace of the 
board the ** silver gram ” or medullary rays, to which refer- 
ence has been made above. The method of catting adopted 
naturall^^volves a good deal of wastage in cOnvertmg the log into 
boards and the cost of the wood is correspondingly higher. 

Elm is the wood of a lofty and handsome forest tree, well known 
in Great Britain, which thrives best and attains the greatest 
height and growth m moist situations. Elmwood will stand the 
wet for almost any length of time without decaying, and is there- 
fore useful for ail purposes in which immersion in water or 
exposure to moisture is necessary. For this reason it is used 
largely for boat building, and where plentiful, for piles. Like 
oak and other timber however, it soon rots if exposed alter- 
nately to wet and dry conditions. It is very tough, cross- 
grained and difiicult to work. It is very strong, and though 
extremely liable to twist and shrink will stand a ^eat strain 
before it splits. Nails and bolts may therefore be dnven into it 
without any fear of thdj? loosening. Elm is reddish bfo^ in 
colour, the heartwood being of a considerably darker tmt than 
the outer or sapwood. It is sometimes beautifully figured and is 
then much prized by 'the cabinet-maker. 

Walnut.— The wood of the Walnut is extremdy useful and 
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valuable, and is used in the arts for many purposes, of which not 
the least important is that o^ the manufacture of ornamental 
furmture. In oldenttimes it was as much used for this purpose as 
in the present day, but after the introduction of mahogany and 
rosewood, walnut went out of fashion, and for some time was only* 
\ used for making gun-stocks, etc. During recent years, however, 
it has again come into favour, and is now greatly in deAiand 
for dining and drawing-room suites, tables, fhairs, couches, and 
eveiy description of ornamental household furniture, for which it 
is wdl adapted by the fineness of the grain, its capability of taking 
a high polish, and the extrem^ beauty of the wood, whichts of a 
greyish brown, richly diversified with streaks and veins of black 
running in all directions. Its chief drawback is in its want of 
density, which renders it liable to injury from blows and rough 
us^e. It is also somewhat brittle, and lacking in durability. 
It is as useful to the turner as to t)ie cabinet-maker, and works 
well in th^ lathe. It^is desirable to get walnut wood from old 
well-grown trees, for the older the tree the more beautiful and 
diversified are the markings of the wood. ^ ^ 

Black Walnut — ^For all kinds of cabinet-work and for fret- 
sawjng the wood known as Black Walnut is the mos( suitable. 
Unless well seasoned by kiln-drying, or some similar process, it is 
apt to warp and split. It wiU take a beautiful polish, but 
an excellent effect is produced by plain oilmg. This process 
seems to harden the fibre, and a dead polish will often show 
better in the work than though it shone like a mirror. This 
wood ought never to be vambhed, for it gives a common look 
to the article, and never faib to bring out me grain. 

Ash.— The ash b a hardy, deciduous tree, generally found in 
northern latitudes. In colour the wood b greenbh Vhite when 
young, but the grain of timber cut from old trees b often dark 
and mutifolly marked. When in tlib condition it b fr^i^nUy 
used by the cabinet-maker. Its toughness, elasticity* and 
closeness of grain render the wood useful for making the frames 
of carriages, agricultural implements, felloes of wheeb, etc. 
Handles for hammers, axes and similar toob and billiard cues 
are frequently made of ash, and it b much used by coopers. When 
steamed it admits of being bent almost double without break- 
ing. and on thb account it b well adapted for curved work. The 
w^-known bentwood chairs are made of thb wood. 
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R^ngaxlan Asb.— This variety is valuable and suitable as a 
grcmndwork for marque^. The^ value of the wood varies hi 
acrordance with its markinp, some specimens^ing so beautifully 
veined and streaked as to be worth double the price at which 
ordin^ pieces can be procured. The grain is not vezy closk^ 
but disposed in various lines, soft in some spots and hard in* 
others. It is a difficult wood to cut. and is better adapted for 
backgrounds than for sawing as fret-work. The most eonvenkait 
way of using it is veneered on oth« woods, similarly to bird's-eye 
maple. 


Beeeh^is the wood of a hardy deciduous tree, also found in 
northern latitudes. It abounds in Buckinghamshire — a county 
which was so called from the Beech trees which covered the 
sides of its hills. The colour varies; it is piostly light or 
whitish brown m tint, but is found in all shades of 
brown, deepening at times to black. This difference in colour 
is ascribed to the influence of the soil. The wood b fine 
and straight-grained, and is. in conscience, easily worked. 
Beech is one of the few woods which &n be planed against 
the grain. The texture resembles that of mahogany, and beech is 
often staiqed to represent that wood. It is used in the mamufac- 
ture of furniture, tables, beds, and chairs being made of it; 
indeed, the manufacture of beech frames for cane-seated 
chairs forms one of the principal industries of Buckinghamshire. 
It may be stained to imitate ebony and rosewood as well as 
mahogany. It does not readily aW)rb moisture and coase- 
quently warps very little. The framework of machinery, planes 
and chucks as well as the handles of tools are generally made of 
b^ch. Dowel-pins (see p. 94), for jointing framework, are often 
made of this wood, though more frequently, perhaps, of birch. 


Woods generally useful. — Such are the various kinds of wood 
that are most commonly used in building and the constructive arts, 
and although the amateur artisan may have occasion to use but a 
limited number of them, it is as well that he should know their 
properties and uses. Indeed, if it be possible, it is desirable that 
fie should make a collection of as many kinds of wood as he 
possibly can. exhibiting their appearance, when sawn only, when 
worked to smoothness by means of the plane, and when stained 
and varnished, or polished. This would give him a valuable 
insight into the texture and capabilities of difierent kkids 
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wood, ahd would afford him experience, if he should ever under- 
talce any veneering, inlaying marquetty work. 

Omameiital Wo<As.— In addition to the woods already enum- 
cpited, there are many other kinds that are used in the artS/ and* 
even in tiie manufacture of ornamental furniture. As such woods 
are only required for special purposes, it will be unnecessary to 
deal with them in the pr^ent chapter. Notes on many of them 
will, however, be found in the section dealing with ornamental 
woodwork. 

Umber for Various tJses.— The following list gives in a sum- 
maiiaed form which may be convenient for reference the best 
timber for various purposes. 

(a) For General Construction. — Oak, Chestnut, Teak, Cedar, 
Fir, Elm, Walnut, Larch, Pine, Beech, Mahogany, Poplar. 

(b) For Scaffolding, Ladders, etc. — ^Acacia, Spruce Fir. 

(c) Timbers durable tn wet places. — Oak, Alder, Teak, Acacia, 

Elm, White Cedar, Larch, Iron bark. Beech, Plane, North 
American Plane. • 

(d) Timbers durable in dry places — Oak, Chestnut, Olive, 
Ms^ogany, Larch, Willow, Deal, Cedar, Pine of all kinds, Maple, 
Ash, Plane, Poplar, Teak, Cedar, Sycamore, Acacia.^ 

(ri For Patterns. — ^Deal, Alder, Pme, Mahogany. 

(/) Hardest English Woods. — ^Box, Oak, Elm, Walnut, 'Beech. 

Many of these woods have been fully described in the account 
given above of the various kmds of timber used in building, 
carpentry and joinery. 


CHAPTER II 

TIMBER FOR GENERAL USE ; ITS SELECTION 

In the present chapter we shall proceed to deal with the 
genera] fuahties of timber, its seasoning, shrinkage and waipage, 
defects, the trade classification of timber, market forms, com- 
mercial sizes and terms, and the selection and purchasing of 
timber. Reference will also be made to manufactured articles 
which can|be procured from the timber merchant, such as mould- 
ings, doors, window sashes and rails, trelliswork, posts and 
fencing. ' ^ 

Timber, Notae os Strengtb and Density oL— In accordance, 
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then, with the course that has just been marked oat, a few 
notes on the strength and density of timber may not be out of 
place here. These may be stated as follows : — 

(1) The longer the time that a tree is Vowing, provided 
always that it has not passed maturity and begun to dkay, the 
heavier and denser its wood becomes. 

(2) Generally speaking, the heavier the wood the t strongs 
it is. 

(3) The strongest timber is always found in the lower part 
of a tree. 

(4) The straighter the grain of the timbea the stronger the 
wood. 

(5) The sapwood between the bark and the heartwood is 
not so strong as that which hes between the sapwood spd the 
heart, or in other words the strongest timber lies between the 
heart and tlie sapwood. 

Timber, Seasoning of. — ^AU timber should be well seasoned 
before it is used by the carpenter, for whatever purpose it may 
be intended ; that is to say. after it has been felled and sawn 
a sufficient time should be allowed for it to diy. and thus become 
entirely free from sap and other moisture. 

Timber ^hould not be felled until it is of mature age. The 
best season for felling is in the depth of winter when the sap 
has withdrawn to the roots. The trunk of the tree is then less full 
of sap than at other times. When felled and stripped of its 
bark, the tree should be squared or sawn into logs, and placed 
in running water, or where it is fully exposed to the influence of 
sun and air. \^n removed from the water wood should not 
be allowed to diy too rapidly. In seasoning, timber will lose 
from one-fourth to one-half its weight when felled, owing to 
the evaporation of moisture that it contains. The more porous 
or less densg the wood, the more sap or moisture it contains, 
and thus it is that a heavy wood loses less than a light wood 
in weight when seasoning. e.g. oak loses less in drying than fir. 

Timber, Ardiicial Modes of Seasoning.-— There are artificial 
means of seasoning timber, consisting chiefly in exposing it to 
the action of steam or boiling water, but wood thus heated, 
although it is not so liable to shrink as timber dried by exposure 
to the weather, has not the elasticity ahd toughness of the latter* 
Sawn timber of whatever sizse it may be — that is to say. whethOT 
in the fonn of planks, deads, battens, or boards— during fbe 
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process of seasoning is stacked in such a manner as to admit 
of the free passage of air throughout the pile. 

^ < 

Timber, Selection of. — ^The better seasoned the wood, the 
better and more durable will be the articles that are made from 
it. It is true that seasoned wood is harder and not so easy to 
work as unseasoned wood, which contains a considerable amount' 
of moisture while the forn;er is tough and dry. It does not 
follow that the wetter wood is the easier it is to work, as any 
one may prove for himself by tr3dng to put the saw through a 
piece that is thoroughly soaked with water. Good wood, or 
'"best timber,*' is that which is straightest in the grain and 
freest from knots. In selecting timber for joinery, car^ should 
be taken to avoid any piece that has a knot at the edge, as the 
knot will be loosened in working and often fall out, causing 
much disfigurement. 

Shrinkage and Warpage.— The bad effect of using wood which 
has not been properly seasoned is particularly noticeable in the 
modem cheaply built house in badly fitting dooi^> and windows, 
gaping floor boards, and cracked plaster. The cause of the 
shrinking of timber is the drying up of the moisture which 
in its natural state fills its pores. In the process aol season- 
ing or drying, wood shrinks chiefly in a tangential or 
circular direction parallel with the annual rings. The outer 
rings contain the greater quantity of sap and consequently the 
outer part of the log contracts more than the heartwood. Radial 
or lateral shrinkage is checked to some extent by the medullary 
rays. As a result of the various contracting tendencies, splitting 
of the timber would take place if means of preventing it were not 
adopted. In order to avoid this splitting the woodman often 
divides the log into quarters. The shrinkage always follows 
the direction of the annular rings and is greatest in the 
outer or sapwood. In the case of a log in which the grain 
does not ran straight fi'^m end to end the varying position 
of the sapwood will cause the shrinkage to be unequal in 
different parts of the planks cut from the log. Such planks 
will be inclined to warp or twist even after being planed 
true. Warpage is often produced by wrong methods of drying. 
It is particularly likely to occur when the wood has been seasoned 
by the hot air process. A board or panel which is merely 
'* cast ” hollow may sometimes^ be made flat by the simple 
process of damping the hollow side. 
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nmW, Diseases and Defects. — Wood, both in the growing tree 
and in the converted state, is subject to various diseases and 
defects which impair its quality. * 

Wet Rot is caused generally by a fungus which g:erminate^ 
in moist ground round the roots of a tree and, entering them, 
quicffly spreads upwards and destroys the fibres of the tree 
itself. In the same way it will attack a log left on (}amp ground. 
This disease is readily detected by the white filaments running 
through the timber or by dark patches where the wood, having 
lost all its ligneous qualities, has become quite ’powdery to the 
touch.* In selecting timber care should be taken to avoid any 
which may have either of these appearances. 

Dry Rot is also due to a fungoid growth which eats up and 
destroys all the natural secretions of timber and reduces it to a 
spongy substance commonly known as “ touch-wood.'* It 
attacks damp or unseasoned wood in any position, but especially 
in such places as cellars, floors and roofs, where there is not a 
free circulation of air. 

Timber, buiS into walls, as in the case of the ends of beams, is 
peculiarly liable to the disease, and for this reason it is usual to 
leave an air space on each side of the wood. The presence of 
dry rot m&y be known by a musty odour, and also by patches of 
brown or red colour which appear on the surface of the wood. 
The only preventive and cure for this disease is to allow free 
access of air to the beams or piece of furniture which may be 
attacked. 

Foxiness is a term applied to the reddish tinge sometimes 
found in oak and similar timber. It indicates the commence- 
ment of decay of tlie fibres due to over-maturity. 

Doatiness.is a similar form of decay frequently noticeable 
in bircli, b^cch and ash. The patches are usually of a light 
colour speckled with black. 

ik^rt-shakes are developed in the growth of trees, but 
become more apparent when the wood is seasoned. They 
appear as clefts starting from the heart or pith of the tree and 
running outwards to the sapwood. They are the result of the 
shrinkage of the old heart layers of wood and arc due to old age. 
If they occur in one direction only the defect is not serious, a? the 
log may be split along their course, but when they are numerous 
or cross one another, they cause considerable waste of timber. 
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Star-shakes occur chiefly in the sap-wood and run inwards 
in a line with the medullary rays. They are due to sudden 
climatic changes during the growth of the tree. 

Cup-«hakes or Ring-shakes take the form of clefts t>etween the 
annular rings near the centre of the tree. They are attributed to 
various causes, but are probably due to an excessive supply of 
moisture supplied by the roots during the wet season in tropical, 
countries, as the defect is more generally confined to trees brouglft 
from these regions. Cup-shakes ^re also said to be due to a 
separation of the kyers caused by the loss of nutrition when the 
young leaves are destroyed by insects. 

Rind-galls are caused by the breaking-off of a branch and con- 
sequent injury to the bark. Successive layers of sapwood sub- 
sequently cover the wound, but the continuity of the fibres is 
broken and the strength of the timber seriously affected. 

Upsets are due to damage done to the fibres by unskilful 
felling ; the tree being allowed to fall violently upon its end, the 
fibres are buckled. The fracture can usuaUy be distinguished 
only when the wood is planed, but then appears as a crack 
across the grain. Timber thus damaged will break very readily. 

Wandering-heart and Twisted-fibre are caused by flie action 
of high winds which strain and disturb the fibres of the tree 
when young. A plank or board cut from a tree which has 
suffered in this manner is always “ cross-grained ” and extremely 
liable to warp and twist. 

Umber, Classification of. — In commerce, woods are classified 
as soft woods and hard woods. The soft-wood class comprises 
the coniferous trees and, generally, all trees with " needle ** 
or spinous leaves. These trees include pines, firs, spruces, 
larches, cedars, yews, junipers and cypresses. The®wood (with 
the exception of that of the yew tree) is resinous and has a 
fragrant odour. The fibr*' is straight and tough and oh even 
texture. The colour is pale or light tinted. 

Trees belonging to the hard-wood class have broad leaves. 
The wood is non-resinous, the secretions being acid or astringent. 
It is darker in colour than soft wood and the texture is much 
closer. Among the more common hard-woods are oak, maho- 
gany, walnut, beech, elm, ash, birch and ebony. 

Timber merchants adopt further dassiheations which vary con- 
siderably according to the locality. Timber bdonging to the 
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fir aad pine species and coming from European port is usually 
called Fir and is distinguished as yliite, yellow or red, according 
to its appearance when converted. Similar ^wood coming from 
American ports is known as Pine. Amongst wood-workers 
timber from the European conifers is known as Deal, whilst the 
Amefican variety is usually termed Pine or Spruce. This con- 
fusion of terms tends to make the identification of wood of great 
Nlifficulty to any but those in the trade. 

Timber, Market Forms of. — ^The following arc the trade terms 
of shape and measurciticnts to which timbe? is converted for 
the market. 

Log is the name applied to the tree when felled and lopped, 
but with the bark still on. Sometimes, however, the term is 
used in connexion with the squared trunk. English timber is 
usually converted at once into half-logs and when sufficiently 
seasoned is cut into planks or boards of the full size Which the 
tree will yield. For this reason, English timber may often be 
seen with the bark on one or both edges of the boards. 

Balk is the log roughly squared with the axe or saw. Foreign 
timber is usually imported in the form of balks except in the 
case of fiiJ and other soft woods, which are brought into the 
country already cut up into boards. Uncut balks are sometimes 
described as whole timber. 

Flitch is the half of a balk cut lengthwise. 

Planks are sawn timber ii in. wide and over and from 2 in. to 
6 in. thick. In hard wood the name is given to cut stuff up- 
wards of 9 in. wide and i| in. thick. Planks are from 8 to 20 
ft. in length. 

Deal is a sfnall plank less than 10 in. wide and at least 2^ in. 
thick. It is generally 12 ft. long. 

Batl^n is not more than 9 in. wide and not more iJian 3 in. 
t2ucf. 


Board is not more than 2 in. thick, and may be of any width 
over 6 in. 

“ Feather-edged ” boards are ordinary boards sawn in halves 
diagonally, so that they are thinner at one edge than-the other, 
(See “ Weather-boarding," p. 373). 
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Quartering is the tenn applied to pieces of timber almost 

square in section, cut from deals or planks, which in fact are 
quartered, or divi<^cd into fodr. Thus, without making allow- 
ance for the saw cut, a plank of ii in. wide and 2} in. thick, 
can be sawn into quartering measuring 2| in. by 2I in. ; . and 
a deal of 9 in. in width and 2| in. thick can be sawn into quarter- 
ing measuring 2j in. by2i in. Sometimes, however, it is cut 
into such measurements as 4 in. by 3 in., or 3 in. by 2 in. Qu^^ 
tering is the stuff that the amateur artisan will most frequency 
use in framing sheds and garden structures, as it is strong enough 
for all general purposes in putting up buildings of this descrip- 
tion. 

Scantling is a piece of timber cut or sawn to a small size as 
for rails, etc., but the term is also generally applied to the dimen- 
sions of a piece of timber with regard to its breadth and depth. 
Thus a scantling may be of any dimensions as regards depth 
and thickness, and not of regulation sizes as planks, deals, and 
battens. 

Short-ends arc pieces of deals, planks ‘and battSns which have 
been cut otf in order to reduce these forms of timber to standard 
lengths. They vary in length from 4 to 8 ft., and though 
usually of excellent quality may be purchased at low«prices. 

Poles are straight trunks of young trees free from branches 
and not more than 8 in. in diameter. 

A Square of match-boarding or flooring is 100 ft. superficial. 

Standard. — ^European soft woods are sold by the standard 
hundred of deals. The St. Petersburg standard, the one in 
general use, consists of t 20 pieces, 12 ft. by ii in. by in., or 
165 cubic ft. The London standard is 120 pieces^ 12 ft. by 9 
in. by 3 in., or 270 cubic ft. 

A Load of timber is 50 ci-bic ft., and is the standard of measure- 
ment for most .'American soft woods. V, 

** Square-edged '* is a term applied to timber sawn to uniform 
width and thickness. 

Waney *’ is a term used to describe boards cut from the 
log and imported with unsquared edges and unequal in width. 

" Deep-cuts and Deeping ” are terms used in saw-mills 
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in connexion with the cutting of planks or deals through their 
width. Wlicn a plank 3 in. thick.is cut in this way the boards 
are descnbed " one deep cut " boards ; similarly sawn into 
three boards i in. in thickness, it is “ two deep cuts ” ; into four 
boards, " three deep cuts,” and so on up to “ nine deep cuts ** 
for picture backing. In all cases the boards are referred to in 
the trade by the number of cuts and not by the thickness. As 
allowance must be made for the saw-cuts, the actual thickness 
of the boards is not strictly proportionate to that of the whole 
plank. Pine planks purchased from the timber merchants with- 
out cuts or with less than tliree cuts are subject under trade 
regulations to a charge of cuts to each plank. The charge 
for ” deep-cuts ” varies accordmg to the length of the 
plank. 

"Flat cuts” and "Flatting” refer to cutting a plank through 
its thickness. Thus, if stuff 3 m. square is required, it is dc'^cnbed 
in the case of a 9-in deal as ” two flat cuts,” and so on for all 
other sizes. ” Flatting ” is usually charged at per 100 ft. run 
according to tite thickness of the plank. 

" Three-ply ” is composed of three thin layers of wood glued 
together u®der pressure. The gram of the centre layer is laid 
at right angles to that of the other two, so as to give additional 
stiength and avoid warping. ” Tliiee-ply ” is much ur.ed for 
drawer-bottoms, panels and fretwork. Ply wood is usually 
sold in Ihicknesseb varying from k in. to J in. For special pur- 
poses, however, it may be obtained up to i m. in thickness. 
It may also be 3-ply, 5-ply, or more ; in the case of the i m. 
wood, used for exceptionally good work, it is sometimes as 
much as 15-ply. 

Fretwood, used, as its name implies, principally for fretwork, 
but also useful for many other purposes, is specially prepared 
wood obtainable m thicknesses varying from J in to J in. The 
various kinds of wood so prepared will be fully dealt with in the 
chapter on ” Fretwork.” 

Veneers are cut from the log and are either “ knife-cut " 

** saw-cut.” The former description are cut about thirty-six 
to the -inch, and the latter considerably thicker — about twelve 
or fourteen to the inch. They aie usually sold by the lead or 
sheet. Further reference to these beautiful woods will be 
made when dealing with Veneermg, Marquetry and Inlaying, 

B.M.M. C 
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Selection and Purchase of Timber.— In the selection of timber 
the amateur should look chiefly for general uniformity in the 
appearance of thc vvood, even texture and colour, firmness and, 
in the case of freshly planed wood, for a soft lustrous surface. 
Wood which shows marked variations of colour, excepting that 
between the heartwood and the sapwood, or an uneven or 
twisted grain, or which seems soft and sappy should be dis- 
carded, as should also pieces showing many knots or slices 
or a great deal of resin. Good wood which has been properly 
seasoned should retain the odour which is distinctive of the 
tree from which it has been cut. Experts are influenced con- 
siderably in their selection of timber by its smell, but even the 
amateur is familiar with tlio resinous odour of pine, the aroma 
of cedar wood, and the acrid smell of oak. Teak, in particular, 
has an odour which is quite different from that of any other 
commonly known wood, being extremely pungent. 

As already stated in explanation of the terms “Standard” 
and “ Load,” soft woods coming from European and American 
ports are sold respectively in the.se quantities. , 

Hard woods arc sold geiuirally by the foot super at i in. 
thick, e.g., a board 12 ft. long by 12 in. wide and in. thick 
would contain 18 ft. of inch wood. They are also sold by ihe 
load of 50 cubic ft., by the log according to cubic contents 
and in the case of valuable woods, by weight. 

The amateur, however, who, except in special circumstances, 
will require much smaller quantities than those mentioned 
above, will as a general rule obtain his material either from one 
of the firms of timber merchants adverti.sing in the trade journals 
or, in cases where the quantity required is very small, from the 
local builders' yard, in this way, he will purchase his timber 
by the foot run. For general purposes and rough work he 
cannot do better than to lay in a snuill supply «f the “ short 
ends ” to which reference has already ]?een made. These may 
be acquired very cheaply, and, if insi ructions are given for them 
to be delivered sawn into various sizes such as | in., | in., and 
I in. board, they will often prove 'useful. If properly stacked 
in a dry place, these boards will improve by keeping. For a 
small extra charge, the boards will be sent home planed by 
machinery on one side or both sides, and with the edges “ shot ” 
straight. In this way much labour will be saved, whilst the 
result will be far better than can be obtained by hand. This 
remark applies ^ven more particularly to the various hard woods 
which the amateur may purchase. 
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In calculating the quantities required for any particular piece 
of work, full allowance, about 25^)er cent., should be made for 
wastage, and the wood should then be ordered in bulk. No 
economy is effected by specifying the various lengths required, 
as tl^ odd pieces cut from the lengths, though left in the timber 
yard, are charged at the full price. When comparing the prices 
of various firms, care should be taken to ascertain whether the 
cost of carriage is included, as this may be a considerable item. 

Floor Boards, which will be found useful for shelving and 
many other purposes, besides that of flooring, are sold by the 

square ’* or half " square," and, in smaller quantities, at per 
foot superficial. In the latter case, however, the amateur must 
be prepared to pay at somewhat higher rates. The thicknesses 
of such boards vaiy from | in, to ij in. In calculating the 
quantity of wood required for any piece of work, it is important 
to remember that the widths quoted in trade price lists are taken 
as in the rough, before the wood is seasoned or planed. When 
finally prepared for use, square-edged flooring boards, nominally 
7 in. in width, ^old up to about fif in., and a square (loo sq. ft.) 
will cover not more than 95 ft., even when carefully laid. 

Match'hoarding may be obtained in thicknesses var3dng 
from ^ in. to i in., and is usually 6 in. in width. It is much 
used for lining walls, etc., and often takes the place of plastering. 
One edge of the board is tongued or rebated on both sides so 
as to leave a narrow slip which enters a groove in the board 
placed next to it. A bead is sometimes run along the edge just 
above the tongue, so as to break the joint or, in other words, to 
render the joint between the two boards less conspicuous. When 
the match- boarding is afterwards to be painted it is often pre- 
ferred with V- jointed edging in place of the beading. The 
headings or V- joints may be on one side only, or on both sides' 
of thp board. 

Mouldings. — Mouldings, whether in architecture or joinery, 
are used to relieve plane surfaces by the contrast of light and 
shade produced by means of curved forms which follow the 
lines of the object and bring them into prominence. 

An immense variety of mouldings are used both in the building 
trade and in cabinet work. They serve many purposes, and 
occupy many positions, as, for example, within the paneb of 
doQxs, along the tops of skirting boar^ when the boards thdm- 
selves arc not finished with either moulding or beading, around 
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the frames of doors and windows, as sash bars for the reception 
of glass and in window framed* to keep the sashes in place. 

Moulding may tfe either “ stuck " or *' planted.’* A “ stuck '* 
moulding is wrought in the substance of the framing itself •; a 
‘’^planted ” moulding is worked separately and fastened around 
the frame. Small mouldings, such as headings, should always 
be stuck ; the larger forms are usually planted. 

Bolection mouldings rise above the face of the framing, over 
the edges of which it is rebated, so as to form a narrow projecting 
ledge between the frame and the curved part of the moulding 
(PI. A.). 

It would be beyond the scope of the present work to enter 
into a description of the particular forms of mouldings or their 
classification, but a few examples of those used for modern 
purposes, and obtainable from any large firm of wood-workers, 
are given in PI. A. 

Architrave mouldings, for nailing to the inner faces of window 
frames and to both faces of door frames, should be large and 
bold in design, as shown at i. Cornice mould' ngs (2) should 
also be large and well defined. For edging the panels fixed in 
the frame-work of doors fonncd by the stiles and rails, the 
finer panel mouldings (3) should be used. The effect of these 
is to soften the abrupt change of level and break up the flat 
surfaces. Bolection mouldings (4) are used in a similar position, 
but are designed to give a greater apparent depth to the panel 
and to increase the thickness of the framing. Friezes or picture 
rail mouldings oxQs\\owo2± Patterns ( 6 ) , are 7 ngs. Other 

headings, suitable for the capping of match-boarding carried 
some distance up a wall from the flooring, can be obtained, and 
may be used either as a plain beading or as the slip placed on 
either side of a window frame to keep the sashes in their proper 
places. Examples of cabinet mouldings are given it 7. 

Picture frame mouldings ( 8 ) may be obtained in endless 
variety in oak, walnut and other suitable woods. 

As showing the extent to which w’ood is at the present day 
wrought by machinery, it may be mentioned that certain of the 
large joinery firms issue specifications in accordance with which 
they undertake to supply ready for inunediate use the whole 
of the woodwork necessary in building an ordinary cottage or 
villa from the joists and flooring to the timbers and laths of the 
roofing, and including doors, window frames, stair-cases and 
stair railings, mouldings and other interior fitting. It is im- 
probable that even the most ambitious amateur will ever under- 
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take the building of a complete cottage, but the mere knowledge' 
of the fact that such material is altvays available, either in large 
or small quantities, may be of use to him in*minor operations. 
The -amateur artisan who may desire to erect a green- house or 
bicycle shed cannot do better than obtain from one of the large 
firms advertising in the various trade journals a current price 
list showing the rates at which he may purchase timber wrought 
to convenient size and form for the required purpose. By so 
doing he may be able to save himself, much heavy labour and, 
what is often of more importance, to considerably shorten the 
time required for the constructional part of the work. 


CHAPTER III 

TOOLS AND HOW TO USE THEM. 

In the following pages the tools used in carpentry and joinery 
are classified according to their purposes and mofe of action. 
The manner of*using them is also fully explained. 

With regard to tools, it may be well to say at the outset that 
our attention will be confined strictly to those which will be of 
service to the amateur and which are required for the perform- 
ance of work well within the scope of the present volume. Power- 
driven tools, as well as those necessary for large operations such 
as the sawing and planing of rough timber, will therefore be 
excluded from consideration. Similarly, no mention will be 
made of appliances used only in particular branches of the 
various trades and requiring, in many cases, such a high degree 
of manipulative skill and precision as is expected from the pro- 
fessional workman. With this limitation, our list will be 
sufficiently expensive to cover the whole range of work in which 
the handy man is likely to engage. Due note will also be taken 
of the. many time-and labour-saving appliances introduced in 
recent years. 

Whilst recognizing that any classification of tools must be 
made on arbitrary lines, the following arrangement into groups of 
tools used in carpentry will be found convenient for reference ; — 

I. Striking Tools. 

1. Tools used for striking only, such as hammers and 

mallets. 

2. TdQls used for striking and cMng, such as hatchets, 

axes, adzes, etc. 
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II. Saws. 

HI. Rasping T(|ols, or Tools that act by Abrasion, e.g., rasps, 

files, scrapers, etc. 

IV. Paring Tools. ^ 

1. Planes of various hinds, for smoothing, moulding, etc, 

2. Spoke-shaves and draw-knives. 

3. Chisels and gouges. 

V. Boring Tools. 

1. Bradawls, gimlets, and augers, 

2. Braces and brace-bits. 

VI. Holding or Grasping Tools. 

1. Pincers and pliers, nippers, spanners and wrenches. 

2. The vice, including hand-vice, bench-vice, etc. 

VII. Tools tor Guidance and Direction in Laying-off and for 
Testing Work. 

1. Rules and chalk line. ^ 

2. The square, bevel, gauges, mitrebox. 

3. Spirit-level, plumb-level, straight-edge. 

4. Compasses, dividers, callipers. 

VIII. Miscellaneous Tools. 

Screw-driver, nail-set, scribers, rimers. 

IX. Useful Aids in Household Carpentry. 

Striking Tools. — ^Taking the tools necessary to the amateur 
artisan in the order above given, we have first to deal with 
Hammers. Of these, the amateur should possess two — an 
ordinary joiner’s hajnmcr, commonly known as a Warrington 
hammer (PI. VIII), tor heavy work, and a light hammer for use 
with brads and small nails. A useful addition fbr general do- 
mestic purposes might be made in the shape of an American 
adze-eye or claw-hammer (PI. VIII). For veneering, a special 
kind is required, but as this is useless for any other purpose, its 
consideration may be deferred until we are dealing with that 
branch of ornamental woodwork. 

The handle of the hammer should be grasped at a short dis- 
tance from the end, as shown in PI. XI, and a few effective 
blows rather than many taps should be given. With a very 
little practice, the amateur will find the driving of a nail to bie 
an easy matter. The important thing to remember is that in 
order that the stroke may fall perpendicularly upon the head 
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of the nail, the hand and wrist should not be depressed befow 
the level of the nail. Any one who has watched a carpenter 
engaged in nailing down floor boards will Have observed that 
every now and then he will stop to rub the face of the hammer 
on tlje boards already fixed. This is done for the purpose of 
cleaning the hammer. This cleaning is absolutely necessary, 
and the amateur will do well to learn the lesson and, before 
attempting to drive a nail, assure himself that the face of the 
hammer is quite free from grease or dirt, as the presence of 
either will render the straight driving of a nail quite an impossi- 
bility. The face of the hammer should, moreover, be perfectly 
flat ; after being used for some time it is apt to get rounded, 
especially if it be of inferior quality. A small hole should be 
made with the bradawl or gimlet before the nail is driven in. 
This is more particularly necessary when the presence of knots 
or hard grain in the wood may give the nail a tendency to bend. 

It may seem somewhat superfluous to remark that hammers 
arc meant for driving nails, striking punches, etc., and not for 
hitting wood; •but it unfortunately happens that the amateur, 
and the artisan too, is sometimes given to using the hammer for 
striking tlic handle of his chisel when mortising or the screw- 
driver in getting out obstinate nails, much to the detriment of 
the handles oi these tools, which are bruised and split by the 
blows of the hammer, and thereby rendered unfit to be held 
in the hand for cutting, in the case of the chisel, or for turning 
screws in the case of the screw-driver. Wood should always 
be struck by wood when it is to be stmek at all, and when it 
is necessary to strike the handle of a chisel or screw-driver it 
should be done with a wooden mallet. 

The most convenient form of the Mallet, which is merely a 
wooden hammer, is that of the square American pattern (PI. I). 
The head shfluld be about 6 in. long and the face 2 ^ in. by 3^ in. 
In addition to its use for striking wooden-handled cutting tools, 
the m'allet will be found to be of service in knocking together 
mortised framework. 

The mallet is held in the same way as the hammer, but rather 
higher up the handle, as the head is larger and heavier. In 
striking any tool with the mallet care should be taken to deliver 
the blow so that tlie end of the handle of the tool is hit with the 
centre of the face of the mallet (PI. VI). 

Adzes and Axes.— The tools that are used for cutting as well 
as striking, the blows of which sever or split as well as drive 
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forward are the adze and axe, or hatchet. The adze is not likely 
to be required by the amateur { it is used chiefly by shipwrights 
in shipbuilding, an41 sometimes by the carpenter. It is also em- 
ployed in dressing logs of wood or trunks of trees into a rough, 
square shape, so that they may lie conveniently on the cross- 
pieces of a saw-pit for cutting into planks, etc. It is held sbme- 
what the same as a hoe, the operator standing on the wood and 
chipping away the surface, bringing the edge of the blade 40- 
wards his foot. Shipwrights often inflict severe wounds on their 
feet with this tool, the edge of which, to be of any use at all, 
must be nearly as keen as that of a razor. 

Axe or Hatchet (PI. V). — It is with the axe or hatchet that 
the amateur artisan is more immediately concerned, and having 
regard to the variety of ways in which it can be used, it is a tool 
which he can hardly do without. In framing timber it can 
be used as a hammer, and for sliarpening stakes or cutting down 
timber to the size required in the rough, or for splitting pieces 
of wood, it is invaluable. It should be kept vjell sharpened, 
for a blunt axe ,is useless for any purpose other than that of 
splitting firewood. 

Good axe-heads are generally sold by weight. The smaller 
sizes weighing about ij lb. or if lb., will be found mosf generally 
useful by amateurs. For felling trees, a heavier axe is used, the 
blade of which is longer and narrower in proportion, and 
partakes more of the form of a wedge than the ordinary hatchet. 

For ordinary purposes the axe must be grasped with the right 
hand, at a distance of about one-third from the end of the handle ; 
but the position of the hand will be regulated in a great measure 
by the material with which the edge is brought into contact, 
or the weight of the blow that it is desired to strike. Thus, to 
deliver a heavy blow, the handle must be graspedt close to the 
end, but to give a light blow the hand must be moved along the 
handle until it has nearly reached the head. When turned, the 
flat part of the head ma^ be used in place of a heavy hammer or 
mallet in knocking the parts of any piece of framing into place, 
but on no account should it be used for driving nails. If at 
any time the amateur finds it necessary to drive large nails, he 
should provide himself with a heavy hammer of the kind used 
by carpenters for rough heavy work. In chopping a piece of 
wood with the hatchet — as, for example, in sharpening the end 
of a stake to be driven into the ground— the end to be sharpened 
should be,^placed on a trestle — a description of narrow stool — 
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and held by the left hand* which should be kept well out of 
range of the hatchet. A carpenter use the axe for shaping 
a wedge out of a short piece or block of wood, l^t the amateur 
*is recommended to do this with the paring chisel, lest he should 
injure hi§ hand with the sharp edge of the hatchet. The manner 
of holding the hatchet and the wood is shown in PI. V. 

Saws'.— There are many kinds of saws, but those which the 
amateur will find sufficient for all ordinary requirements are the 
Hand-saw, Tenon-saw, Bow, Frame, or Turning-saw and Key- 
hole-saw. To these, in order to save wear and tear of the hand- 
saw, a rip-saw may be added. This saw has large, triangular 
teeth and is used for sawing along the grain of the wood. It is 
therefore useful for sawing down, or ripping planks, battens 
and boards, the work being done more expeditiously than with 
a hand-saw. A useful addition to the outfit would be a hack- 
saw, for cutting through metal. Fret-saws will be dealt with 
in another section of the work (see Part II Chap. III). 

The hand-saw *(P 1 . I) is generally useful and will, when 
necessary, serve the purpose of either a rip-saw or of the much 
finer kind of saw used by joiners and known as a panel-saw. 
It should be ^bout 26 in. in length, and have 5 teeth to the inch. 

The illustrations in PI. II show the position of the hand 
when holding the saw. In grasping of the handle of a saw, all 
the fingers are passed through the loop of the hand-saw or round 
the handle of the tenon-saw, the latter being somewhat differ- 
ently formed. In the case of the tenon-saw, the position 
of the thumb and the second, third and fourth fingers are shown 
in the illustration ; the first finger is laid along the side of the 
handle. I'his position of the first finger assists the worker in a 
wonderful degree in steadying and directing the saw and in 
keeping it upright. The elbow of the right arm should be kept 
well into the right side so as to strengthen the fore-arm, or rather, 
to keep if as straight as possible and in a direction corresponding 
to that of the wood which is being sawn. 

The wood should be steadied with the left hand or, if it be a 
short piece, held firmly by it. In sawing down a board on one 
or two trestles, as the case may be, the right knee and foot should 
be placed on the board. This will assist in steadying both the 
wood and the body of the operator. Whether in ripping down 
a plank or in cutting a piece of wood across the grain, the hand- 
saw, or any saw of this shape, should be held at an angle of 
45® or very nearly so. This will serve as a general guide, though 
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of course the inclination of the saw fhust vary in some measure 
according to the position ‘of the wood and the nature of the 
work to be doife. For example, in cutting a tenon, cither with^ 
the hand-saw or the tenon-saw, the edge of the saw must be kept' 
parallel as far as possible to the surface of the wood ^vhich is 
being cut. The head of the worker should be directly over the 
saw, so that the eyes may look down on both sides of the saw. 
In beginning to make an incision with the saw, the up-and-down 
motion should be started very gently with very short strokes and 
no force should be applied until the saw has entered about an 
inch into the board. 

As the saw-cut lengthens, more force may be gradually applied, 
though only in the downward stroke, as it is in this motion only 
that the saw cuts ; in the upward motion, it should be merely 
drawn up. The sides of the blade should be uprifjht, or in other 
words, they should always be at right angles to the surface of the 
board through which the saw is cutting, for if the blade incline to 
the right or left to the slightest degree, it is obvious that the friction 
on the sides will be increased by reason of the cut being out of 
the proper direction. Care should be taken to avoid short 
jerky strokes. In the upward movement, the saw should be 
drawn up to within an inch or two of the point, an(J in the down- 
ward pressed with force against the wood which is being sawn 
until the wood is within an inch or two of the end of the blade 
or very near the saw handle. By this means, nearly the w’hole 
of the edge of the saw is brought into play. In dramng the 
saw upwards, it should on no account be drawn through and 
out of the wood, for in the delivery of the following down stroke 
the point may be driven with force against the wood and bent 
in one direction or another, thus seriously jarring and injuring 
the saw. 

The mistakes msually made by the amateur When sawing are: 
First, he forgets to keep his eyes directly over the saw-blade, 
so that he may see both sides of the blade. It is obviously 
impossible to saw straight if the back of the saw and the saw 
cut do not form a straight line on the board which is being cut. 
Secondly, instead of allowing the arm free play and motion and 
permitting it to form a connecting link between the saw and the 
body and transmitting the weight of the whole body to the saw, 
he holds the saw stiffly and applies far more force than is 
necessary. This also has the effect of binding the saw somewhat to 
the left and making the work difficult through the amount of fric- 
tion caused by the blade and the saw-cut being at an angle to the 
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surface of the board instead of perpendicular to it. When these 
faults have been corrected the amateur artisan, he will have 
advanced considerably in the way of becoming a better workman. 
• A few hints and cautions yet remain to be given with regard 
to the operation of sawing. It is well when ripping down a 
board, or in making a saw-cut of some length, to mark the guide 
line on its surface with the line and reel (sec 1*1. XI fl), by means 
of which the line connecting any point in one end with any point 
in the other is struck perfectly straight and true. If the toard 
be not longer than any straight edge the worker may have, 
the line from point to point may be ruled in pencil with its aid. 
Amateurs will sometimes trace a line for a saw-cut by measuring 
the distance between the edge of the board and the point in its 
end, and thpn taking off-sets from the edge along the whole 
length, at distances corresponding to the length of the straight- 
edge with which they are going to rule the lines which will together 
form the line of the saw -cut. Whilst such a plan may answer 
fairly well if the edge of the board from which the measurements 
are taken has be?n properly planed, and is perfectly straight, 
it is clear that any irregularities in the edge will be reproduced 
in the liile, and the saw, under the pre^^sure needed to carry it 
past the various angles and turnings, will be subjected to great 
strain. When, however, the edge has l)ecn properly planed, a 
line parallel to it may be drawn by very simple means. Thus, 
a carpenter will often hold a nile in one hand, letting just the 
required length project over the board and rest upon it, and 
pressing the point of a pencil, held in the other, against the 
ruler and on the surface of the wood draw a straight line parallel 
to the edge by moving tlu* hand that holds the ruler along the 
edge of the board and carrying the pencil along with the other 
pressed against the ruler and on the board throughout the entire 
length of the lAie which it is desired to make. The method 
may be clearly understood by a glance at PI. XIII. The im- 
portant point to be remembered is that throughout the whole 
of the operation of drawing the line, the rule must be kept 
perfectly square with the edge of the board, as any inclination 
must have the effect of bringing the point of the pencil inwards 
and producing irregularities in the line. All difficulty in this 
respect can, however, be obviated by the use in the place of the 
ordinary rule of a crenellated square. 

In cutting down a long board, the progress of the saw will be 
facilitated by inserting a thin wedge in the saw-cut as soon as 
sufficient progress has been made to enable this to be done with- 
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out interfering with the movement of the saw. This will be 
found to relieve the friction of the wood on the sides of the 
blade. If it be lound desirable, the wedge may be moved along , 
as the sawing proceeds. Care should be taken, however, that 
the wedge is not forced in sufficiently to split the w9od. If, 
owing to nist on the blade or the teeth being worn and in want 
of sharpening, the saw “ hangs ** at all, a little oil or^ tallow 
rubbed on the sides and teeth will be found to effect some im- 
provement. 

Whatever may be the nature of the work, or w’hether the cut 
be with or across the grain of the wood, the amateur will do well 
to bear in mind that no saw-cut should be made without first 
marking the wood with a guide-line either with chalk or pencil 
or with a marking-knife. In addition, for safety’s sake, it is 
better when making a long saw-cut to mark the line on both 
sides of the wood so that, during the operation, the board may 
be turned over now and then in order that the worker may be 
sure that the cut is being made exactly in the right direction. 

The tenon-saw (PI I), like the hand-saw, is iifdispensable. It is 
altogether different in make, shape and kind from the hand-saw ; 
for, whereas the latter is pliant, the former is rigid, being fitted 
with a back which further stiffens it and enables it to retain its 
rigidity. The tenon-saw, as its name implies, is used largely 
for cutting tenons that are to enter mortises. More generally, 
however, it is employed for all purposes in which accuracy is 
required, as in the construction of parts which have afterwards 
to be fitted together and connected. 

The bow or turning saw (PI. I) serves a purpose quite 
different from that of either the hand-saw or the tenon-saw. It 
will be found necessary when following the lines of curved work. 

The key-holesawdnd the larger saw of the same type known as the 
compass saw are used for purposes similar to that of the bow-saw, 
but their uses, being confined to lighter work, are more r(5Stricted. 
The amateur may obtain a useful nest of these saws in which the 
three blades are so constructed as to be removable at pleasure 
and used with one and the same handle. The largest size, shown 
in PI. I, is intended to be used a.s a pruning-saw, the inter- 
mediate size as a compass saw and the smallest size as a key- 
hole saw, being similar in all but heel and tang to the blade used- 
in the ordinary pad-handle. In the common form of key-hole 
saw the heel of the blade terminates in a long and sharp tang 
but in the nest of saws a slot is cut in the heel of the blade 
which passes over the two screws in tlie upper part of the handle, ‘ 
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seen in the illustration. A cut of the necessary Width and 
depth is made in the handle to received the blade and the handle 
is compressed against each side of the blade b^ the screws as 
fhucli as. may be necessary to hold the blade in a firm grip. 

To cut out a key-hole, two holes are bored through the wood 
by the aid of the brace and bit. and the piece which separates 
them is then taken out with the key- hole saw. Small circles 
may be cut in a similar manner. For larger work either the 
bow-saw or compass saw should be used. 

Most amateur carpenters will require to cut a piece of metal 
at one time or another and, for this purpose, will need what 
is termed a " hack-saw." The frame may be cither solid 
or made on the extension principle and capable of holding blades 
of any of the lengths in which they arc ordinarily made, 
8, 9. 10 or 12 in. The blades are extremely hard and will 
cut brass or iron with the utmost ease. They are much 
more rapid in their action than files. For cutting tubes or 
thin metal, whether copper, brass or steel, blades with fine 
teeth, from 24 to 32 to the inch, should be used ; for 
ordinary purposes a coarser kind, 14 to i8 teeth to the inch, will 
be more suitable. The makers urge that a blade should never be 
used for cuttiijg brass when it has previously been used on cast 
iron or steel, and that either a special blade should be kept 
for brass-work or a new saw used. 

Rasping Tools. — Rasps, generally speaking, are used in car- 
pentry for cutting away or smoothing wood or for finishing off 
the rough edge left in a circular hole cut with the key-hole saw. 
A rasp is flat on one side and slightly converse on the other and 
covered with fine projecting points. The ordinary wood rasp 
is rougher or coarser than that used by cabinet-makers. 'A 
veiy convenient risp for general use is that used largely by motor 
body builders, and known as the " New Registered Rasp " 
(PI. VI II). ' Tliere are three different finenesses of cuts on this tool. 
One half is a fine taper with thin edges suitable for getting 
close into the work, the other half is a full half-round, specially 
useful in hollow work. Files are used for cutting metal and 
sharpening saws. The surface of the file is ridged with fine 
lines cut into the metal. In section they may be triangular, 
round or flat. The last-mentioned are needed for cutting the 
wards of a key, or a deeper slot in the head of a screw. 

A very much improved file or rasp has recently been introduced 
in the shape of the " Dreadnought " milling file. Its action even 
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upon hard metals Ijlie iron or bronze is very rapid, and it leaves 
a perfectly smooth surfate. Ordinary files, when used upon 
soft metals sulh as copper, brass, lead and aluminium, very 
quickly clog and cease to be effective. A great advantage of thd 
** Dreadnought ” file is that it is self-clearing. For tljis reason 
it would also be found useful in dealing with hard wood. 

For use in cabinet work an e:rcellent rasp may be made by 
the amateur in a few minutes by tapering a round stick about 
12 ins. in length, making a saw cut rather more than half way 
down from the narrow end and wrapping it round with glass- 
paper. The edges of the glass-paper are inserted in one side 
of the saw cut. The holder is shown in PI. B, Fig. 9, and 
the manner of using the rasp in PI. V. 

In using large rasps or files, whether for wood or iron, the 
work shoxfid be held in the vice or otherwise firmly fixed, as it is 
desirable to use both hands when possible. The handle of the tool 
should be grasped by one hand while the other is pressed, but 
not too heavily on the end or near the end of the blade so as to 
lend weight to the tool and additional effegt to its powers of 
abrasion. The fiat side of the rasp may be used for any kind of 
work, but the rounded side wll be found more handy for rasping 
down the edge of a round hole so as to give it a bevelled or 
rounded surface. 

Glass-paper, the use of which in carpentry is often disparaged 
as being unworkmanlike, is far too useful to be omitted from the 
woodworker’s outfit. It is manufactured in four grades, num- 
bered from 3 to o, according to the fineness of the particles of 
glass with which the surface of the paper is covered. If used 
without a proper rubber it will render the surface uneven by 
wearing away the material in some places more than in others, 
a defect which becomes particularly noticeabje if the wood is 
afterwards pt^lislicd, and will also give an amateurish appearance 
to the work by destr^yi ig the sharpness of the edges.. Rubbers 
for use with glass papers are obtainable at the cost of a few 
penc.e, but failing these a piece of perfectly flat wood or cork, 
about 4I in. by 2^ in by i J in, will answer very well. They should 
be used in all cases when dealing with flat surfaces. Gla^ paper 
should not, however, be used in any case for finishing off the sur- 
face of oak and similar woods, as it will destroy the ornamental 
character of the grain. Such woods should in all cases be left 
smooth from the plane. 

Serapers, though sometimes classified with abrading tools. 
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only fall into this category when impropei^iharpened. When 
the scraper is in good condition, it is a»genuinc'imtting tool, and it 
should therefore be dealt with as such. A d\Jription of this 
^ool and particulars with rc'gard to the manner of its use will be 
,■ found 01^ p. 6o. 

Paring Tools. — Paring tools, or tools which arc used for clean- 
ing away the rough surface left by the teeth of the saw and ren- 
dering wood smooth and even, or otlu^rwUe for cutting wood 
into various shapes and forms, are frequently calleil edge-tools, 
as they present a sharp, keen edge. Indeed, if they are blunt in 
the least degree they are not fit for use. An artisan at hus work 
will frequently stop to rub his plane- iron or chisel on the oil- 
stone in order to sharpen it. An amateur rarely attaches 
sufficient importance to the necessity of having a keen edge 
on his cutting tools and this atxoiints for niiicli bad work. Not 
only is it well to buy none but good tools, but also to see that they 
are always kept in good order, perfectly clean and free from rust. 
The edge should be whetted as soon as any sign of dullness is 
observable. SpccSil instructions as to the manner of sharpening 
the various tools and particulars of the various appliances for 
doing this will be given fmener on. 

The tools •oinprised in the first group of paring tools are 
planes. The only planes, however, whu li are absolutely neces- 
sary to the amateur are a jack-plane and a smootliing plane. 
To these if desired a trying-plane may be added, as it will be 
found useful for long joints and for first-class work, and also a 
rabbet or rebate plane. Special circumstances may of course 
arise which will require the use of other planes, but not till 
then should the amateur think it necessary to include them in his 
outfit. 

The jack-plan(f (PI. I.) is from 15 to 18 in. long, 3 in. broad 
and about the same in depth. The iron is 2} in. wide. Near one 
end is a handle, or toat, projecting upward.s, and towards the 
other a hole for the reception of the plane- iron, which is held in its 
place by a wooden wedge. Planes of this description, and 
smoothing planes also, are furnished with double irons ; that iii to 
say, two irons held together by a short screw, one iron with a 
sharpened edge which takes off the suifacc of tlie wood in shav- 
ings and another, known as the break iron or caji-iron, which is 
attached to it by a screw. The edge of the break-iron, which is 
slightly bent, is placed at a veiy short distance fiom the edge 
.of the cutting-iron ; it serves to. support and strengthen the 
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cutting blade anct r^^ to turn oil the shavings in an upward 
direction throu^l>the ‘mouth and escapement of the plane. 

The smoothnig-plane (PI. I) is different from the jack-, 
plane in shape, being about 8 in. long and 2^ in. broad in the 
widest part, where the iron projects from the wood, •tapering 
to a width of about 2 in. in front and if in. behind, so that it 
may be more easily held in the hand. After the jack-plane has 
removed the rough surface from the sawn timber, the smoothing 
plane is used to make the surface perfectly smooth and even. The 
amateur artisan will do well to have a smoothing-plane httcd with 
an iron sole or plate extending over the bottom of the sole. 
The planes remain true much longer than the ordinary kind, 
although they are of course somewhat more expensive. 

Trying-planes and jointer-planes (PI. I) differ from the jack plane 
in being longer and set with a finer cut. The former are from 
22 to 24 in., and the latter from 28 to 30 in. in length. The 
handles also differ in shape from that of the jack-plane as will 
be seen from the illustration, in which the toat or horn which 
forms the handle of the jack-plane and the looped handle of 
the trying and jointer planes are shown. 

The great difficulty which is found by most amateurs in 
working with the plane is in adjusting the iron* accurately so 
that the plane may cut properly and take off shavings of uniform 
thickness throughout. Again, it is necessary that the iroir 
should project beyond the sole rather more for working some 
kinds of wood and rather less for others, although the actual 
difference may be scarcely appreciable. Facility in adjusting 
and using the ordinary plane can only be obtained by a certain 
amount of tuition from a skilled workman followed by plenty of 
practice. Of late years, however, some beautifully made planes 
have been brought into iHe in America and of these the amateur 
will do well to avail himself. The great merit of these planes is 
that they are self-adjusting, and this obviates most of the diffi- 
culty to which reference L,ts been made. An illustration of one 
of these planes is given in PI. VII. The cutting-iron is secured 
in position by means of an iron lever with a cam and thumb- 
latch at its upper end. A screw passi.ig down into the iron 
bed-piece serves as a fulcrum on which the lever acts in clamping^ 
down the cutting-iron. The lever may be put in position of 
removed at pleasure without the use of any tool, as it is prope.C-^ 
slotted for this purpose and the pressure required for the best 
working of the plane can be obtained at any time by tightening . 
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or slacking the central screw upun wKic.? the lever operates. 
The thninb-screw, li^catcul nndei the iron be ■^)ieco and just in 
front, of tJie haiiiUe of the plane, works a simple di*vice by means 
of which the plane-iron can be easily set forward or withdrawn 
while it is still clamped down to the bed piece and, wnthont re- 
moving the hands from the plane or the plain* fiom the work an 
adjn^»tment for any desired lliickncss of shaving c.an he made 
wath perfect accuracy. For beauty and siyle of limsh these 
planes are uiiequ.dleil and the great conv'eniencc in working 
renders them the <*hoa]X‘.->t planes in use. Each part, being 
nilei changeable, ran be leplact il at a trifling co*'! 

In tii<* rabbet or rebate-plane (Pi. I) tlie iion ],i-oj(*cls 
slightly fioni the side a.s well as fnim thti bottom tht* plane. 
With this tool the edge of a hcuid c.m be rut so as to 

leave au mdi'iitation like a stc-p all along its length to lit t>ver and 
into a similar indfiPation cut in the edge "f anotlu'r boatd. 
'I'lie r<'C(s-, in a sash bar, into Vviiich a piete of glass is laid, is a 
rabbi't or rebate. 

'Pht^re an? many planes of different forms iisf*d for biK'ci.il 
purpo^e-^, as fillisters, sash fillisters, dado plane -5, com]>a‘^'> plaiu‘s, 
fluting planes, etc , but the dcsrriplion of tlu'in w'ouhl taki* up too 
niudi spac^*. I'liey are, m(neov(*r, exi'cnsive and to purchase 
tliem would involve a far gr<*au’r outlay than most ainab'urs 
W(/uid caie to make. 

l.Srfore prf)Ct’('ding wdth din‘Ctions for the u*'C of tlie various 
kinds of planes li ma^^ be well to emph.i-!/e the fact that tare 
should be taken in all cases to see that tin* break-11011, or back- 
iron <is it is sometimes called, legnlalndacrorflmg to the nature 
of the woik to be done with (he plane, 'fhus when the j ick- 
jflane is leijinred for heavy work, sum'll as loi hacking down a 
niueh and un*;ven surface, the edge of the bre.ik-irori should be 
abf)ut in. from the edge of the cutttr, but for fine work tln-re 
shniiKt n<d be more than in. space between the two edges. 
Ill rhe smootlmig ])lane the edges of the two irons should be even 
closei th.m Inis - indeeil, so .slight as to be perceptible and nothing 
more I lu; higher the br*ak-i’*on, the easier tlie ifiriiii; will be 
found to w'ork and tin* lower it is the heavier liie I'kine will 
woik, although the cut wili lx* cle.iiier. 

To hold tlie ]ack-j)laiKi when in use, the hrindle must be 
grasped tirndy v\ith the right hand; tin* left hand is placed on top 
of the stock, in front of the iron, as shown in I’l III, h'lg. 1, the 
thumb being oil tliesideof the plane nearest the ojx'rator. Heavy 
pressure of tlie left hand *11 tliis position is necessary, in order to 

E.M.M. D 
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keep the fore part m Ac plq^ie well down so that tlic iron may 
take firm hold <iythe surface of the wood. During the first 
part of the cut, the pressure of the right hand on the back part 
of the plane should be somewhat relaxed, but when the cut is 
approaching completion, the pressure of the right hand "Should 
be increased and that of the left hand lessened. 'I'lie amateur, 
unless he has a trying plane, will use his jack-plane for shooting 
the edges of boards. In performing this operation the plane 
is held in a different manner. The handle is grasped by the 
right hand as before, but the left hand is placed by the side of 
the plane nearest the operator, the thumb being on Ihe upper 
surface, the fingers along the side and under part, forming a sort of 
gauge or stop to regulate the passage of the j>lane along tlie wood. 
The manner of holding cither the jack-plane or trying-plane in 
shooting-boards is shown in PI. Ill, Fig. 2. 'J'he method shown in 
Fig. I, is that adopted in planing the surfdce of the board or, 
in technical language, “ facing up.” 

The method to be followed in holding the American iron plane 
is the same as that described in the case of thV; v*oodcn plane 
with some slight modifications necc'-'^itated by the difference 
of constniction. Ry following the g^siend instructions given 
above, however, the operator cannot fail to handle tlifc Ameiicon 
plane as easily as the old-fashioned woode'ii one. 

The smoothing plane, as already indicated, is used for cleaning 
off and reducing to smoothnc'^s and a perfect level, the surface 
from which the rough exterior has already been taken by the 
jack-plane. The di-stance between the edge of the cutter and 
that of the break-iron ihould not, in thi; case of the smoothing 
plane, exceed i’,, in., and may be even less with advantage. The 
plane has no handle, ai ■ I must be held as shown in ,P1. Ill, Fig. 5 ; 
the right hand being jilaced over the stock of the tool, grasping 
it firmly, just behind the iron and wedge, and the left hand on 
the forepyI^ of the nr :t the operator, rhe fingi;rs being turned 
over thv front and the thumb on the lop, the forepart of the 
plane being thu', romplotely covered Ijy the hand. The strokes 
or cuts made with Ihri smoothing plane are short and quick, 
and sometimes a mo. ion that may be described as curvilinear, 
or having a slight circular s\vcej>, is gii'en to the plane. 

There are other points, in addition to holding the plane, thaC. 
require attention, and these are the direction in which boards 
or other pieces of wood arc to be planed, the manner in which 
the plane-iron is to be taken out of the slock, when necessary, ior 
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shcirpeiiing and the regulation of its projection beyond the sole 
or under surface of the stock. ^ 

The wood to be planed should be laid flat in the bench with 
one end abutting on the wood stop, which is fixed in the bench 
in sucti a manner that it can be raised or lowered at pleasure, 
according to the thickness of the wood to be planed. In order 
to obtain a perfectly smooth surface, all planing must be done 
in the direction of the grain of the wood. If an attempt were 
made to plane the wood against the grain, the cutting 
edge of the plane would strike against the projecting edge of 
eacli successive layer of fibres, and if the wood were soft as in 
fir, and the edge of the cutter were not very keen, it would bend 
them back, and here and there the surface would be broken by a 
rough ridge. Where, as is sometimes the case, the grain in d illerent 
parts of the wood runs in contrary directions, tiie difficulty is met 
by planing the wood first in one direction and then in the other, to 
suit the grain. No fixed nile can l^e laid down, but the ojierator 
will very soon find from the behaviour of the tool he is using, 
in which d i i od fton it ought to be worked. In planing wood 
rough from the saw, the jilane should at first be worked in the 
diiection of the saw-cut, the rough particles being bent in one 
direction the action of the teeth and sides of the saw. 
When the true gram of the W'ood has been revealed, the planing 
should be done in accordance with the directions given above. 

To remove the plane-iron and the wedge by which it is held 
in place, the amateur artisan, unless he has been instructed in 
the proper method of performing this operation, will in all proba- 
bility try to accomplish it by knocking the wedge and iron first 
on one side and then on the other with a hammer. Such a 
course will spoil the plane. To loosen a plane-iron in order to 
remove it for^ sharpening, etc., hold the stock of the plane in 
the loft hand and with a liamnicr or mallet held in the right 
hand, strike, the stpek lightly and qirickly on its heel or back 
(bl. XVH). Tills will loosen the iron sufficiently to admit of its 
removal with the thumb and finger. In like manner, when it 
is desired to tighten the w’edgc which holds the iron or to make 
the edge of the cutter project a little more beyond the surface 
of the sole of the plane, all that is necessary is to strike the stock 
on the front in a manner precisely similar to that adopted for 
l^oscnyig the iron by striking the Iiecl of the plane. Neither 
the wedge nor the plane-iron should, as a rule, be struck on the 
top, though occasionally the slightest possible tap may be given 
to the wedge in order to drive it in a little further, or the iron 
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may be tapped as ligJiUy as possible in order to secure its proper 
adj\istment in bji'iiging the 'edge parallel with the surface of 
tlie sole. The sole of the plane, if the stock be without an iron 
plate or shoe, should be grcjised or oiled occasionally. This 
has the effect of preserving the stock and causing it to movA more 
easily over the surface of tlic wood which is being planed. 

Much of the difficulty which amateurs experience in using 
the plane arii>es from the cutting-iron being badly set for u ork. If 
either corner projects beyond the level of the sole of the plane, 
this will necessarily score grooves or channels. Hence, in 
sharpening the tool, the extreme angle should be slightly rounded 
off. The same bad effect will be produced if the plane-iron is 
not ground truly square. The smaller, or break-iron, which 
serv'cs to break up the shaving sharply so as to ensure the 
cutting of the other iron and to prevent its splitting off the 
surface of the work, should be placed so as to come within 
I in. of the extreme edge of the cutter for rough work, and 
within in. for finer or finishing work. The tw’o should 
then be placed in position so that the edge projc * /;he smallest 
possible degree below the sole. The position can only be 
determined by looking carefully along the bottom of the plane 
with the front of the same next to the eye, as in PI. X^VII. 'I'lie 
edge will, if correctly fonned and placed, appear quite jiarallel 
with the sole. It is then ready for use. The same rule aj)])lies 
to the small and to the large planes, except that in the jack 
plane tlie non projects somewhat more, as it is used for roughing 
down a surface. The trying-plane, which is longer, and intended 
for edging boards which are to be jointed lengthwise, is like the 
smootlnng-plane, always very finely set. The break-iron is also 
set very clohe down lo the cutting edge. The longer the plane, 
the more level and ♦rue will be the work done by it. As it 
will be Useless for the amat<*ur to attempt the construction of 
any work. <‘xcept of the roughest character, until he can, plane 
a board cn'ciiiately on both sides and keep the edges square 
and sharp the gieatcs' attention should be given to the use 
of till tool. 

It has been said that the planc> which the amateur artisan 
most requires arc the jack-plane and the smoothing- plane. 
With these he can do all ordinary w'ork, hut for rebating, grooving 
and tonguing, and opeiations of a similar character he require^ 
planes of a diffcit'iit construction, such as the rebale-plane, 
match-plane and plough. The principle and general construc- 
tion of the most important tool in tliis group, the rebate-plane. 
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have already been described. It is only with the mode of using 
it that we are therefore now concerned. • 

For rebating, or cutting a rabbet along the edge of a board, 
that ‘is to say, taking away a portion of the upper edge rectangular 
in section, so that the lower ed^e projects beyond the upper 
part of the board like one step below another, a rebate-plane is 
required. Indeed, it is desirable to have two of these planes, 
one having the iron set across the sole at right angles to the length 
of the plane for cutting a rebate parallel to, or with, the grain, 
and the other with the iron set obliquely across the sole for 
cutting a rebate at the end of a board across the grain. To 
work such planes as these with anything approaching accuracy, 
or, in other words, to make a rebate parallel to the edge of the 
board, is a difficulty which is experienced by regular artisans 
as well as by amateurs. For tliis reason, it is usual in operations 
of this kind to use a plane known as the side fillister or filletstcr. 
This plane has a shifting fence at the bottom secured by two 
screws which work in slots so that its position may bo regulated 
in accordaucj&,^ith the width of rebate to be made!^ A screw- 
stop is also placed on the side of the plane farthest from the 
operator, by means of which the depth to which the cutting iron 
may enter ^he wood and clear it away is regulated, and in front 
of the grooving-iron there is an iron which projects slightly below 
it. This cuts down the vertical side of the rabbet, while the 
plane-iron carries away the wood horizontally, so that with the 
combination of cutters it is impossible for any wood to be left 
in the angle of the rebate. The rebate-plane and the side fillister 
is generally held with the right hand on the top of the stock 
behind the iron, and the left hand on the front (1^1. 1 V'). The side 
fillister is by no means an expensive tool, but if an amateur has a 
rebateplane he can easily furnish it witli an attachment which 
will render it "quite as useful as any side fillister he might pur- 
chase. , Supposing that on the edge of a board it is required 
to cut a rebate J in. wide and J in. deep. A strip of these 
dimensions has literally to be planed away, and the plane 
must therefore be prevented from travelling horizontally on 
the board further than ^ in. and vertically it must not be allowed 
to sink deeper than J in. Rebate planes are made from | in. to 
2 in. wide. We will assume that the one with which the work 
is to be done is in. wide. Plane 'up a strip of wood, 
to the width of i in. (the thickness is not of importance), and 
screw it at right angles to another piece so as to form a letter 
I.. This will form a case which will, when j)lancd and fastened 
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to the side of the plane with^a couple of screws, shut off i in. of 
the width of thetsole, allowing it to encroach upon the surface 
of the board to the extent of I in. only. A mere strip, screwed 
on the other side at J in. from the sole, will prevent the plane 
sinking deeper tlian is required. It is not necessary to damage 
the sides of the plane by making more than two screw- holes, as the 
same side-piece of the case may be permanently used, the width of 
the bottom strip being altered according to circumstances. The 
width of sideslip can also be regulated either by planing a portion 
off below the screws if the rebate is to be deeper, or moving the 
screws lower down in the strip if it is to be shallower, taking care 
that the holes correspond with those in the side of the plane, 
and that the strips do not cover the aperture through which 
the shavings should escape. 

One of the most desirable planes with wliich an amateur may 
provide himself with after the jack-plane, smoothing-plane and 
rebate-plane, is a chamfer-plane, for this is frequently brought 
into requisition, even in ordinary carpentry and joinery, and 
particularly in frame-making. The liody of tlR ' plone may lie 
described cas a kind of box which is closed behind and open in 
front, except across the bottom, where a metal plate of no 
great width is screwed to the sides. One of ihe sides is 
lower than the other. This sitle is bevelled at an angie of 
45 *", and forms part of the fence or guide necessary to fit 
against and glide aking the arris, or adjacent side-, of the 
piece of wood to be stop-chamfcred. The other and shorter 
side is perfectly level along its base, and made wider than 
the other in order to admit of the attachment of a piece of 
wood also bevelled on one side at an angle of which forms 
the other side of the fence. This piece is attaclu‘d to the bottom 
of the left side of tlj.' plane by two clamping sciews working in 
two parallel slots cut in the fence at right angles to its length. 
By tills anangeraent, the plane is rendered adjustable and 
chamfers can be cut of any width within the limits ol the distance 
to which the movable fence can be removed from the fixed one. 
The plane itself is of the bull-no«:nd pattern. When using the 
slop-chamfer-plane it will be found that the cutting iron gets 
very near to the end of the work, ^hc portion remaining un- 
touclicd by it between the end of the planed surface and the 
stop being no more than the thickness of the piece of metpl 
screwed on in front of the plane. 

To those who may require such a plane, and may yet be 
unwilling to incur the e.xpcnditure for a tool having only a 
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special purpose, it will be useful to»know of a method by which 
an ordinary smoothing-plane can be qilickly converted into a 
stop-chamfer-planc and, after being used as such, speedily re- 
convei^ed into a smoothing-plane. For this purpose, two 
pieces of hard wood should be obtained- -beech is the best — each 
half the width of tlie smoothing- plane at its widest part, the 
same length as the plane and J in. th’rk. One edge of each of 
these should be planed off lengthways to an exact angle of 45“. 
These pieces of wood, which are to act as a f(;nce or guide, should 
then be fixed with two screws in each to the sole of the plane 
and a V-shaped groove about | in. deep shoulil be cut across, 
both of them on the faces ntjxt to the plane so as to well dear 
the edge of tlie plane-iron. One of these guides should be 
screwed fast with its chamfered edge truly down tie* centre of the 
plane. The other is to be made to shift inwards or outwards 
by having slots for the screws instead of round Indies. I'he 
width of the slots should be equal to the diameter of the screws, 
and tlic ler ^t h^^say, | in., plus the diameter of the screws. If 
chamfers wider tlmn f in. on the face are likely to be required, 
the slots must be longer in proiiortion. By slacking the screw's 
of the shifting piece it can thus be adjusted with ita chamfered 
edge at any distance within its limits from the edge of the fixed 
piece, and this distance will equal tlie width of the face of the 
resulting chamfer. A scale in sixteenths of an inch marked 
on the bottom edges of the ends of the plane will facilitate the 
adjustment for any desired w'idth of chamfer. When it is 
desired to again use the tool as a smoothing-plane, the hard- 
wood pieces may be unscrew'cd and put away until required 
again. The four scrcw-holcs in the sole of the plane will be no 
draw'back provided tliat they have been carefully made without 
projecting edgew. 'I'o (*nsurc this, the entrance siiould be cleared 
with a sharp boring bit and, if necessary, rubbed lightly with 
smootli* glass-paper. 

Contrivances of the kind just described are so handy and 
useful to tlie amateur tliat it ma5^ not be undesirable to give a 
further instance in which the application of a guide or fence to 
a plane will rciider the work perfectly ^square and tme, even if 
done by an unskilled workman. In this case it consists of a 
side guide for a trying-plane, the guide consisting merely of a 
pifece of wood about 4 ins. wi<lc and f in. thick attached to 
the side of the plane I'his piece of board is screwed to the side 
of the plane, the upper part being shglitly rebated on the 
inner side so as to permit the left-hand edge of the plane to rest 



56 HOUSEHOLt) CARPEMTRY AND JOINERY 

on the shoulder |hus formed. The pressure of the guide against 
the side of the piece of wood which is being planed keeps the 
plane- iron perfectly square, and if the iron has been accur- 
ately set, a perfectly square edge will be the result. o 

Match planes are bought in pairs, one of the two being so 
made that the iron cuts a groove or trench lengthwise .in the 
edge of a board, and the other so that the iron cuts away the 
edge on both sides, leaving a projecting rib or tongue in the 
centre which, when the boards are brought edge to edge, fits 
tightly into the groove which has been cut by the other plane. 
Match planes are so called because the width of the projection 
left by^ one plane matches, or corresponds exactly with the width 
of the "groove left by the other. As already pointed out, how- 
ever, the amateur can always buy matchboarding ready for 
use, and can therefore very well do without these planes. 

The ptoiigh (PI. VII) is used for cutting grooves in wood at any 
distance from the edge, provided that this distajgri^ not greater 
than the strips or bars of wood attached to th ' fence by which 
it is guided in a direction parallel to the side of the wood. It 
is held, as shown in PI. IV, by putting the right hapd over the 
top of the plane behind the iron, the first finger along tlie top 
by the side of the iron, and the other fingers round the arm. 
The left hand holds the fence at the side, the thumb on the top 
of the arm, the first finger extending along the fence and the 
remaining fingers closed. The plough is necessary in such work 
as making drawers in which the bottom is let into a groove made 
all round the inner surface of the sides at a short distance from 
the lower edge. It is fitted with eight irons ranging in width 
from ^ in. to f in. for making grooves of various sizes. The 
depth to w'hich it i^ desired that the iron should go is regulated 
by a top screw attached to the plane. 

Paring tools which may be regarded as being allied to the 
plane are the spoke-shave and the drawing-knife. The spoke- 
shave is, in fact, a fonn of plane used for modelling curved sur- 
faces and edges. In the form commonly used in England (PI. VII) 
it has a wooden stock, generally of beech or box-wood, the ends 
of which are shaped as liandles. The blade is narrow and com- 
paratively thick, is slightly curved and has a keen knife-like 
edge. At each end is a square spike or tang bent at right angles 
to the flade. I hese spikes pass through the holes in the stock, 
and retain the blade securely in position parallel to the length 
of the tool. The space between the sole and the blade may be 
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regulated by lightly tapping the end'of each lai^, so as to drive 
the blade farther from the sole. The American* form of spoke- 
shave -(PI. VIII) has an iron stock, and is htted with a screw 
by means of which the blade can be adjusted to a nicety. In 
a recently introduced pattern described by the makers as 
a universal spoke-shave, both liandles are detachable, so 
that the cutter may be made to work into comers or panels. 
This tool has two detachable soles, adapting it equally well to 
straight or circular work, and by means of a movable width gauge, 
it can be used in rebating. The manner of holding the spoke- 
shave is shown in PI. V. 

The spoke-shave form has been ado])ted recently for many 
kinds of cutting and scra]nng tools. '11 le iron chamfer shave, 
one of the best of its kind, consists of h'ur parts, viz., the 
stock, the cutting-iron and two fences which are adjustable 
from in. to ij in., so as to cut any width chamfer wliich 
is likely to be reipiircd in ordinary work. The stock, which 
is of iron, 4*^ ^ r^Vitced at cither end in order to reduce its 
weight. Between the [‘‘erforations nins a groove in which the 
fences slide, being loosened or tightened by the screws which 
.enter the stqck. The cutting-iron is inserted in a groove cut to 
receive it in front of the stock. The extent of the edge exposed 
is regulated by a screw winch works through a slot in the cutting- 
iron. 

The draw-knife, or drawing-knife is simply a long blade, per- 
fectly rigid, with a spike at each end fitted into a woollen handle. 
It IS useful for reducing the size of any piece of w ood which it 
may be inconvenient to cut down in tlie ordinary way, and when 
some degree of tone is applied it docs its work quickly and 
cffecLually. It is used in one direction only, with the edge of 
the blade towards the worker. It can only be applied to straight 
work and not,^ as in the case of the spoke-shave, to circular work. 
The chief points of difference between tlie tw'O tools are that 
in the draw-knife the blade itself is siraiglit and not curved, and 
that the tangs instead of being at right ajigles to the back of the 
blade, are in the same plane as that in which the blade itself lies. 
The general form of the draw-knife is shown in PI. I, and the 
manner of using the tool in PI. V. 

The chisel is a flat and thick piece of steel, of which the cutting 
edge is ground to a bevel ha^/iiig a very acute angle, while the 
other end is fashioned into a tang with a projecting shoulder 
which fits close against the wooden handle into which the tang 
is inserted. There are diifcrent kinds of chisels, but those with 
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which the amateur woodworker should fumish himself are 
firmer chisels and mortising chisels. The firmey ihiycl is that ^ 
most ordinarily used by carpenters, and is the kind whicJi will 
be most required. The only difference between iiiiiie«i ciiisels 
and paring chisels is that the former are somewhat shorter and 
thicker in the blade. The latter arc chiefly used by pattern 
makers for finer and more delicate work. 

Firmer chisels are of various sizes, from J in. width in tlic blade 
to 2 in. About half a dozen chisels are the utmost number which 
the amateur will require. The sizes which he is recommended 
to obtain are ^ in., \ in., | in., i in., in. and in. The ordi- 
nary carpenter’s or firmer chisels should be purchased in the 
first instance. A few paring chisels can be acldcd tct the stock 
at any time if required. 

Mortise chisels are used for cutting mortises or slots through 
the thickness of a piece of w'ood, and as they are subjected when 
in use to heavy blows with the mallet, they are made much 
thicker in the body than are ordinary chisels, the latter 

are contracted in width between the broad, flat made and the 
shoulder, mortise chisels arc broadest at the shoulder and narrow 
gradually until the bevel is reached. This is doiig in order to 
impart extra .strength to the tool. Examples of mortise chisel 
are given in Fig. I’ls. VH and \TII. 'J'hey are made in eight sizes, 
ranging from | hi. to ij in. 'Ihe old-f.ishioncd form has a 
strong broad, disc-shaped shoulder winch butts against a 
very strong, though coarsely fashioned, wooden handle. It 
is perhaps still the best chisel for narrow mortises. In a 
comparatively new pattern, the blade contractN in wndth before 
reaching the should ' t after the manner of the finncr chisel, but 
the blade is much thicker and stronger than in its prototype. 
The defect of those ciiisels is that tlu'y have not enough wood 
projecting beyond the ferrule at tlic cud t)f the handle. In time, 
this end is beaten down and the edgi' of the ferrille then causes 
indentations on the fxe of the iiiailet. 

The gouge differs from the chisel only in being hollow instead 
of flat. Gouges are made in siz«^s var\ iiig from ^ in. to 2 in. 'fhc 
ordinary firmer gouge (PI. VI) is groan (1 on the convex surface ; 
what is known as the siish or scribing gouge, a tool with a some-/ 
what thinner blade, is ground on the inside. Turning gouges 
are much longer than firmer gouges. They are used for roughing 
down work in the lathe. I'hesc, together with turning chisels, 
will be dealt with more fully in the chapter on T urning. 
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A cold chisel is a strong piece of steel, bevelled on both sides 
at one end to a blunt edge, and is occ^ionally us«d by carpenters 
^ to knock out a hole in a wall of stone or brick for the insertion 
of a wooden plug, the end of a piece of timbiir, etc. 

It is oiivious that the modes of using chisels and gouges of the 
ordinary form cannot be many. The uses of the chisel are re- 
stricted to paring and cutting mortises ; the gouge is used 
cliiefly 'for making grooves, scooping out hollows or in cutting 
mortises when the tenon is rounded instead of being perfectly 
square. 

In paring with the chisel in such an operation as clearing 
out the waste wood from a groove of which the sides have been 
cut down with a ten on -saw, the butt of the chisel should press 
against the fleshy portion of the right palm with the fingers 
holding it firmly, as in PI. VI, Fig. 2. 'I he loft hand should be used 
to hold the clii^ol down and to guide it. When the end of a 
piece of wood is lieiiig cut perpendicularly, or very nearly so, 
across the grain, the tool should be grasped firmly in the right 
hand, as sho^e i**Fig. 3, the piece of wood which is being cut 
being held down by the left Jiaiid, whieJi must in all cases be 
placed behind the chisel, well out of the way, so as to avoid injury 
from any slipping of the tool. A still more important warning 
is that in no casi‘ should the head be bent over the work when 
the cliisel is being used. There is a great temptation to watch 
closely when the tool is getting near to the line marked by the 
gauge. A knot or patch of cross-grain will sometimes cause 
the chisel to slip and be jerked upwards, with risk of serious 
injury to the face. By observing the simple precautions given 
above, liowewr, all danger of injuiy to the eye or face is 
obviated. When paring in the direction of the grain, as in 
cutiing a point to a jneeii of wood or in fa'shioning a wedge, for 
example, the elii^el and the wood should be Iield in the ])o.sition 
and manner sliown in Fig. 1. 

Ihe gouge may be held in the manner indicated in Pigs. 2 
and 5, according to the nature of the work which is being done. 
Thus, in cutting a groove across th(i grain in the end of a piece 
of wood, it should be held as in Fig. 2, or in scooping out the 
hull of a model lioat it should be held as in Fig. 5. In this 
way the gouge is sometimes used to prepare a shallow cavity 
Vor ,the entrance of a shell aiJger or sliell-bit when used in the 
orace. 

In cutting a mortise, the chisel is grasped firmly by the left 
hand and held in a nearly upright position, as in Fig. 4. The 
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wood is in all cases cut the chisel across the grain, and the 
operator must #ake care to remember that the flat part of tlie 
chisel must always be turned towards the end of the mortise. , 
Thus, in cutting a mortise, the position of the chisel must be 
continually changed, the bevel being towards or turned from 
the worker according to circumstances. The chisel is struck 
with a mallet held in the right hand. It will be found that 
there is no necessity to make any cut with the chisel in tile direc- 
tion of the grain. All that need be done is to continue to make 
cuts at a short distance from each other across the grain, begin- 
ning in the middle of the wood to be removed, and working 
towards the end of the mortise. 

Scrapers, so called, are thin pieces of steel plate used by cabinet- 
makers to dress, or finish off, the surface of wood after it has been 
rendered as smooth as iiossible by the ordinary process of planing. 
They are made in various shapes. I'he ordinary rectangular 
scrapers are from 4 to 6 in. in length, and from about 2 J in. to 
in. wide. A genuine cutting edge is given to the steel by com- 
pressing the flat edge and bending it over so as^d^ghtly project 
beyond the flat surface. This projecting edge, though invisible 
to the unaided eye, should be such as to be distinctly felt when 
the lips of the fingers are slid across the surface of the metal in 
a direction from the centre. The method of producing it is 
described in the chapter on sharpening tools (sec p. 160). When 
in good order, the tool should pare off shavings of perfectly 
uniform thickness, though much liner than those removed by the 
most accurately sot smoothing-plane. The scraper, when in 
use, should be inclinovl in a forward direction, so that when pushed 
away from the ojieir.tor the cutting edge may properly cut the 
surface of the wood ( 1 1 XXVI). The exact inclination will depend 
upon the angle which ihe edge foniis with the surface of the tool, 
but a very little practice will enable the amateur to know when a 
clean cut is being maile and when the action is merely that of 
abrading or scraping away the material upon which he is working. 
In practice it will be found to be an advantage if, by piessing 
the thumbs against the bla«ie, it can be slightly sprung or curved. 

A form of holder has been recently introduced from America, 
in which such a curve is obtained by means of a thumbscrew 
acting on the centre of the steel. 

Boring Tools. — ^The tools comprised in the first division of 
bonng tools are bradawds, gimlets and augers. These tools are 
for the most part extremely simple in construction, the bradawl 
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being a piece of steei sharjH'ned at the end ancl fixed for con- 
vcnionce of use in a wooden handle, and the gin.let a piece of 
steel so fashioned that it may screw and cut its way into wood 
and liaving a small cross piece at the end to serve as a handle 
•for turning it. Th(‘ auger is merely a gimlet on a large scale, 
the cross Iiandle b('ing lurneii by the operator with both hands, 
which arc transferred from end to end of the handle at every half 
turn of the tool. The gimlet is held and turned with the right 
hand only. 

The bradawl varies in size or diameter of the steel shaft from 
iV, in. to i in. or iV in. Smaller sizes arc made, but these are 
generally called s])rig tools, the h'rm bradawl being more strictly 
ap’plicd to the laiger sizes only. The ])iece of steel forming the 
bradaw'l i.s fitted with a shoulder and tang which is inserted 
into a hantlle, generally of beech or ash. The shoulder abuts 
against the handle, .is in the case of the chisel and gouge and to 
keep tlie handle, from splitting when the tang is driven into it, 
it IS funiished with a narrow bra-i ring or ferrule. The end of 
the steel handled is ground down on either side so as 

t(i form a /\-«hape. J itlier side of the shaft, when ground, 
presents the appeal aiice shown in 1*1. X, h'lg. 1,- 

In the cases, of the ordinary form of bradawl, it sometimes 
happens that the stiain of constant use will cause the awl to 
work loose in the liaiulle, and wdien an attcrnjit is made to with- 
draw it from the wood into wliich it has entered, the handle 
conics away in the hand of the operator, leaving the steel in the 
wood, 'fills is prevented, however, in tlie Patent Bra,ss-capped 
Br.ulaw’l shown in PI. VTII, tlie awd being securely retained in 
the h.nulle liy a brass cap which fits over and is fastened to the 
end of the handle. 

Another usidnl form of bradawl w'hich is likely to commend 
itself to amateui-s w^lio wish to have their tools in tlie smallest 
jiossible cvinpa‘>'S is what is known as tlie ccmbination .set (PI. 
VTI). The haiuile is siipiiliud with twelve awls in a tin box. l^ach 
awl. whether l.irgt* or small, has a square shank which fits into 
the iron heading, or cap. of the handle, 'the end of the shank 
being visible, a.s shown in the illustration. 

In boring a hole with the bradawl care should be taken that 
^the straight edge of the tool is first pku.ed across the grain of 
"th(^ >\(H)d as shown in PI. X, Pig. i and not panillel to it. 
Al'hen the tool is bidng forced into the w'ood, it •-hould not be 
' mrned completely round, but should be given only sufficient 
movement to right and left alt<uiiat( ly to cut and cru.sli the 
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fibres and so piorcc the material. In this way the risk of 
splitting the \tood is mucn lessened. 

The legitimate purpose of the bradawl is to bore holes in wood 
so as to ensure the passage of a nail or screw in the right direction, 
and also to facilitate its entrance into the wood ; but‘Oc<'it3ion- 
ally for driving in or withdrawing small S(Tews a largo bradawl 
may be conveniently used as a screw-driver. 

Gimlets (1^1. VIU) are commonly of two kinds, plain or shell and 
twisted. The plain gimlet has a steel shank with a small screw 
point and a straight groove ninning more than halfway up its 
length. It is more apt to break or twist in hard wood than the 
spiral or twisted gimlet, and when it is used for boiing a deep 
hole the friction arising from the portion of wood cut away be- 
coming tightly packed within the groove renders the tool 
somewhat ditlicult to work. The twisted kind possesses 
two advantages over the plain gimlet: it can be w'orked with 
more case, as the wood which is cut away is forced up the spiral 
groove and automatically cleared as the t«)ol i^ftnaj^atcs the wood, 
and the hole made is cleaner. 

What may be regarded as a combination of the shell and the 
twisted gimlets is found m the Swiss, or half^wist variety. 
It is claimed for them that they enter the wood more cuiftly 
than the ordinary shell or twist gimlets, and are less liable 
tlian these to split the wood. 

The auger gimlet is merely a gimlet on a large scale. They 
range in size from J in. to in. in diameter. Auger gimlets 
arc useful for boiing large and deep' holes for the passage of 
screw-bolts, etc. 

(rimlets may be obtained cheaply in sets. The shanks in 
tliese sets are so hi- hioned licit the bits may be used either with 
the ordiuciry gimlet handle in the brace*! The additional 
turning power of the brace will be found very conveiycnt when 
it is desired to bore a large number, of hol<;s, or when working 
ujKiii hard wood. 

The handle of the gimlet consists of a piece of box-wood 
usually turned in the form shov ii in the illustrations. The 
steel is sejuarod at the upper end and tapers away to a fine point. 
This part keys into the handle, and the end is riveted ovt r a 
copper disc or washer. In this way the shaft is prevented .fr 
slipping round in the handle when pressure is used to turn i!. 
The amateur will find three or four gimlets of various sizes as 
many as he will recinire. In using the gimlet the cross-piece or 



TOOLS AND HOW TO USE TI EM 63 

cmtih-handlc is grasped in the right hand and held against the 
palm, tfie Shaft of the tool projecting between tlic first and 
second fingers as shewn in PI. X, Fig. 3. It is driven into the 
by a series of half- turns of the hand from left to right, 
the fci^dtc being released and grasped again at every half-turn. 

Brace ^nd Bits. — The pattern of brace recommended for the 
use of the amateur artisan u shown m PJ. VIII. The socket at 
one end of the brace is fitted on with a scre»v threail. When 
screwed down it allows the steel jaws to ojien ami tb.e shank of 
the bit may then be inserted. When screwed up, the jaws 
tighten and firmly grip the object jilated Ix'hveen them. In 
this way the brarc will bold bits, reamers, counter-sinks, etc., 
of various shapes and size.s, and hold them tii.e. The conveni- 
ence of this will be realiztid when it is remembered that the old- 
fashioned brace wall receive only such shanks of bits as are made 
to tit the box or socket. This often necessitates a consideiable 
amount of filing and fitting of the shank befoie the tool can be 
used in a partiCvIafbrnci; ; in other case'', the shank is too small 
and, fitting loosely, is practically um'Ii'Ss. The brace shown in 
the illustration is fitted with ratchet, by means of which it can 
be used for boring in iiO'^it ions such as corners or near to walls, 
where it is possible to give only a lialf-turn to the handle. 

The bits u'^ed in the brace are many in number and adapted 
for widely different purposes. Some of the forms in use are 
showm in PI. IX. The most common form of bit is known 
as the centre bit, on account of the prolongation of its end 
into a long, sharp point which inaikstlie centre of the circular 
piece of wood which it removes in cutting a hole. Bits of 
this form arc made of all siztjs to cut from 3 m. to ij in. in 
diameter. When the point ha*^ been forced mlo the wood at 
the centre of the circle which marks the outline of tlie hole to be 
cut, the tWl is cau^cd to revolve rapidly by turning the crank 
of a brace ; a sharp edge ruts the \\cx;d v«'itically as the tool 
enters, and another cutting edge which extends from tlujcenlial 
spike to the outer part of the bit, shears out (he waste 
wood. Among other forms of bits shown in the illustratioii arc 
the taper bit, which is used for boring a tajiered hole, the 
, ^ell-bit, something like a plain gimlet but witli a broad scoop- 
Aejedge at the end instead of a rew, and a lat of solid make 
mown as the rose-bit or rose-headed countersink. K’ose-bitsand 
countersinks are nec(?ssary when it isdisired to let in the conical 
head of a screw flush with or below the surface. Tlie roso-bit will 
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be found especially useful for such work as deepening the ’'sIcC oi a 
hinge. A coni])lote set of bits num1)!*rs aliout thirty-six tools, but 
the amateur wiJl probably prefer to jairchase them sepe.ratoiy as lie 
requires them. 'I'he smaller ones eost .somewhat h iS lhao'*viy.' 
large ones. Blark bits are soniev\hat cheaper than tP;''bright 
kind, and are less liable to rust. . 

A good boring bit which may be H/l.ty>teil to pi ifonn I lie work 
of a number of .separate contre-bd sis the KxpaiKliiig Hii shown in 
ri. viii. It is made in two si/es, e.ich size with tw(.> cutters, 
small size, J in. to I in., and | in. to in., and large size I m. 
to i 2 in., and in. to 3 in Tins is found to be .1 iineful tool 
when it is desired to cut holes of tliameters belaccii those of 
each pair in the soiies of separate Lisilre-bits. 

In recent years there has been iiitiodiin'd an tsxc ('Hem el.iss 
of bits known as screw-bits. Ihcbe an* shown in the ilhistia- 
tions (Pis. IX and \). Tlu^y cut a very cltviii hole either 
with or across the grain of the wood. 

When boring a .si'rios of holes of the saniejlepUi throughout, 
it is useful to have some mcwis of auloiiiatii'ciily I'liecking the 
progress of the boring tool. This is to be lound 111 the bit gauge, 
of which an illustration i.s given in PI. V'lU. It i^s claimed for 
this gauge that it may be used on poll^hed burtaces wilhout 
leaving marks. 

Attention may also be drawm to a very use fill bit valk'd tlio 
Forstiier Bit (PI. VI 11 ), It is made m si/.i;s ranging from \ in. to 
2 in. in diametc^r. UiiJiko other bits, it is guided b-y ibs cnrnlai 1 mi 
instead of the centre, and. conse(|uently, wall lioie any aic of a 
circle and can be guided in anj' direction n'gaidless of gram 01 
knots, leaving a smooth sin face. It will be found veiy con- 
venient for work on con boxes, fine patterns or vent '1 ii is bit 
is especially serviceable ni cases wlu're it is desln d that the hole 
should terminate at I he bottom in an even, unbi H; '-.-. surface, 
wHiich cannot ln’ (‘ffected when the ceiitn‘-bit or IVvisZ-iiit is used. 
Tlie sliaiik of the bit i-. tc "liiiatcd in all '.i/os by a shallow, circular 
cup, within which are tw-ij cutters, so disyiosecl that each cutting 
edge IS parallel to the other. Tlu-se cutlers have their edges 
on a level with the lower edge of the circlet of steel wln.'St 
contains them and incline in opposite' directions, until tliev 
reach the upper edge, from which, incleetl, they yiroceed. A ‘ 
is made in the side and top of the circlet, and this al'fonls a nieam 
of clearance of the fragments cut away by the edges. As there 
is no screw on the bit, it is. of course, liable to jam in a deep 
hole unless it is taken out and cleaned, but the great advantage 
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Is i hat it will cut at almost any angle and enl^rge^a hole already 
macie. For special directions as td sharpenin|; the Forstnet 
bit, see p. 107. 

For» boring through very hard wood there is nothing better 
’nlvo tli^ Morse brace drills used by metal workers. They will 
bore'*'^mooth hole in any direction, and will not split the wood 
or turn ^fcside from the grain or knots. They may be obtained 
in any size from ,V in. to i in. 

For use with drills of the last mentioned kind, the amateur 
would be well advised to procure a hand-drill (PI. VUI). This 
drill is double-geared, and is provided with a wide rim gear to be 
grasped between the thumb and finger when the drill is used for 
delicate work. In this way it can te used without the liability 
of breaking the points. 

Another useful form of drill stock is a variation of the afehime- 
dean form.and is known as the reciprocating automatic drill. It 
may be used with either the plain or Morse twist drills for wood, 
brass or iron, and will be found very useful for drilling holes 
where braces, breast drills, or hand* drills cannot conv^eiiiently 
be brought into play. The three-jawed chuck with which it is 
generally fitted has a capacity of J in., and the tool is nicely 
fished and^well constructed throughout. 

The uses of the brace and bits have been fully explained. 
The brace may be held in any position, and a skilled craftsman 
will do so and manage to boie a hole truly perpendicular to the 
surface with the greatest facility. The amateur, however, will 
do well to st.ind upright, or as nearly so as possible, when using 
the brace and bit, having the part of the wood in which the hole 
is to be bored about the height of his chest or a little lovrer. The 
brace and bit may often he used with advantage when cutting 
a mortise, and a shell auger may also be used for this purpose. 
A bit or auge^<ff the width of the mortise should be used, and 
the work^.^l’fte chisel is then confined to cutting out the comers 
and thd^^nt^ections between the holes. 

In boring a hole with the brace and bit the head of the tool is 
generally placed against the chest or stomach, against which it 
is pressed firmly by the left hand, which grasps the tool directly 
in front of the knob, the fingers resting on the part which is upper- 
most. The handle attached to the crank or sweep is grasped 
^/^.ith the right hand^ as shown in the illustration (PI. X, Fig. 5), 
and the bit is caused to revolve in the direction followed by 
tlie hands of a clock. The manner of using the brace when 
boring vertically is shown in PL X, Fig. 4. It requires a good 
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deal of practi'’e tc use this serviceable tool with ease and readi- 
ness, but when the amateur has overcome the first difficulty of 
managing it, he will find it to be of the greatest assistance in 
carrying out many operations in carpentry and joinery. 

i'. ’ 

Holding or Grasping Tools may be regarded as falUhg into 
three groups : (i) the simple tools of this dcscriplioi'j used for 
pulling out nails, holding and bending wire, etc., and comprising 
all kinds of pincers, pliers, spanners and wrenches ; (2) nippers 
for cutting as well as grasping, and (3) vices of all kinds, including 
bench and hand vices, clamps and holdfasts. 

The amateur artisan should provide himself with a small and 
a large pair of pincers of the best kind. The illustration in PI. 
VIII represents the form known as I.ancashire pincers. These 
are made in various sizes ranging generally from 5 in. to 9 in. 
in length. The most convenient sizes arc 5 in. and 8 in. Com- 
mon pincers are apt to get indented along the edges of the jaws 
and so lose much of their grasping power. Tlie construction 
of these is so apparent from the illustration that any detailed 
description is unnecessary. In the cutting nippers the holding 
or flat part of the jaws extends about halfway down from 
the end, and the jaws are then cut away so as to form a sharp 
wedge-shaped blade which is well adapted for cutting wire. 
These will be found u'^eful in many ways, but more especially 
in wire working. In what are termed round-nosed plier-., the 
jaws instead of being flattened for gripping small nails, wire, 
etc., are rounded from base to tip so as to form small truncated 
cones. These are used for turning the end of a piece of wire so 
as to form a loop, the size of the loop depends on the position 
in which the wire is held on the tapered nose. 

The amateur artisan will sometimes find it convenient to 
utilize egg-boxes and packing cases of various descriptions 
which may be obtained from local tradesmen at non^pal prices. 
A good deal of wood which can be used for a variety ot purposes 
can be got out of these cases, though generally the worker will 
spoil half the boards in knocking or wrenching them apart with 
such implements as a hammer and a screw-driver or chisel. A 
very useful tool, known as a nail-puller, by means of which the 
case may be taken to pieces without injury to either nails or 
wood, is shown in PI. VII. The following directions are givfep 
for using it : " With the left hand grasping the instrument as 
low as convenient, place the jaws astride tlie nail in the wood 
witli the foot-lever parallel with the grain of the wood, and draw 
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the top of the tool towards you till the jaws coi^e cl#se up beside 
the nail. Then lift the rammer with the right haijp and plunge 
it down sharply. This operation embeds the jaws under the 
‘ ^lead of the nail. A horizontal pull will then bring the nail out.” 
-'inr. ''mat<;ur who uses up plenty of packing cases for rough- 
fencing’/ "beds, fowl-houses, etc., will soon save the cost of 
this tool m boards which are not split or damaged and in 
the nails Which are withdrawn without being bent or deprived of 
their heads. The nails used in these cases are generally of the 
variety known as wire or Trench nails. They are very tenacious, 
and well suited for much of the work which will be done by the 
amateur. 

For holding and screwing up gas or water pipes and fittings, 
a wrench with serrated jaws of the form showm in PI. VIII is 
required. 

A vice is indispensable to the amateur, and he should provide 
himself with both a hand-vice, which, as its name implies, can 
be held in one hand, while the file, etc., be applied with the other 
hand to the object Jield within its jaws, and a bench vice, which 
can be attached to the bench and removed at pleasure. The 
bench vice wiU, of course, hold larger objects and pieces of 
mateiial than, the hand-vice, and as it is securely fastened and 
holds the work rigidly; the operator has both hands free for any 
process in which he may be engaged. 

The ordinary form of hand-vice is a pair of strong jaws con- 
nected at one end by a strong rivet on which they turn. A 
spring which is attached to one of them and works against the 
inside of the other tends to keep them apart. The jaws are 
brought together by means of a screw fitted with a wing-iiut. 
The orchnaiy form is shown in 1 * 1 . VI I J. An improved pat- 
tern, in which the jaws are made to open parallel is also 
illustrated : with l^iese a much firmer grip can be obtained than 
with the old pattern. 

liench vices are sunilar to hand-vices in principle, but are of 
a much more solid construction. The width of the jaws varies 
from about 2 in. to 6 in., and the extent of the opening corre- 
sponds with the size of the vice. Most amateurs will find a vice 
witli in. jaw's large enough for all ordinary purposes, ^any 
artisans still favour the old-fashioned leg-vicc (PI. XI). This 
form is certainly very rigid, as the extension piece rests firmly 
cn the ground, and tlie vice is therefore independent of the 
stability of the bench or table to which it is attached. These 
vices are curiously sold by weight. The 3^ in. size weighs 
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about 27 lb. Jt is capable of standing a good deal of rough 
usage, and^for' this reason may be generadly preferred where 
much hammering is done. The most serviceable vice for^ 
the ordinary amateur will, however,^ be found in . the im- ' 
proved parallel vice which is now in common use in all 
large workshops. It is made of iron and neatly painted, with 
the exception of the jaws, the handle, the head of the screw 
and the liox, which are finished bright. At the bottom is a T- 
shaped plate or sole, J in. thick, to which the fixed jaw of the 
vice is fixed with four bolts. Jhe movable portion of the vice, 
having the jaw at one end, is a hollow box-shaped piece of iron. 
This box moves backward and forward on the sole under the 
action of the screw by which the vice is worked. The jaws are 
fitted with cast-steel roughened faces. It is attached to the 
bench by means of bolts which pass through tongue-shaped 
extensions of the sole on each side, and also .an iron plate fixed 
on the under side of the bench. The nuts which are screwed on 
the ends of the bolts work against the plate, and the pressure 
of the screws is thus distributed over a larger area of the wood. 
In the latest patterns, a movable jaw may slide easily in or out 
to suit the size of the work which is being held, and the screw 
is only then made by the action of a clutch to c^me into opera- 
tion. It will be seen that much time is thus saved. Tliis vice 
is shown in I’l. VII. It should be mentioned that it is some- 
what more expensive than the ordinary form of vice, but where 
much in use, its great advantages will be found to more than 
compensate for the additional cost. 

In connexion with the use of vices, it is often desirable to pro- 
tect the surface of the material which is being held from being 
marked by the roughened steel faces of the vice-jaws. For this 
purpose the amateui should provide himself with one or two 
pairs of caps of wood, lead and copper respectively, to fit over 
the jaws and to be used when necessary. In the case of brass 
work, for instance, either the lead or copper cap§ should be fixed 
on the jaws of the vi<'e. For objects made of softer material, 
the wooden caps should be used. These caps are obtainable 
at all tool shops, but modified forms of them can be made 
without difficulty. The copper and lead caps can be made 
by the very simple process of gnpping two pieces of these metals 
in the vice and hammering them down over the jaws. In the 
case of the copper caps, the metal may be quite thin, say ^ in. ; 
the lead should be not less than in. 

The various kinds of grip vices used only as adjuncts to the 
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carpenter’s bench will be dealt with in connexion with the 
description of the bench itself (see j). isS).- y 

The clamp or cramp is a contrivance used for holding boards 
close together and retaining them in position until they arc 
fixed in*their place by screws or nails. It is also used by cabinet- 
makers for bringing glued work together, and keeping the parts 
in clo^c fuxtaposition until the glue has set. The principle 
upon which the cramp works may be seen from the illustration 
in PI. VII. One movable head works along an iron bar and 
and may be fixed in position at any part of the bar. The other 
head is also movable, but only to the extent of the screw to 
which it is attached. When the heads have been fixed so as 
to allow the work to slip in easily between them, the boards or 
pieces of wood can be brought tightly together by the action of 
the screw. These cramps, commonly known as joiner’s or sash 
cramps, range from 3 ft. to 7 ft. in length. 

In PI. VIII is shown an Adjustable G Cramp, a handy 
article for amateurs for small work. It is made of malleable 
iron, and is of gftat strength. By turning the bolt one-quarter 
to tlie loft, it can be moved its full length out or in ; when turning 
it to the right, it operates like any other screw. 

The old-fashioned wooden hand-screws (Pis. I and XXVI) are 
also useful for clamping. They consist of two parallel jaws or blocks 
of wood, which are brought together or parted, as may be desired, 
by two wooden screws running transve^^(‘ly through the bars 
and working in opposite directions. 

P'or bringing the glued edges of boards tightly together a 
simple cramp may be quickly improvised m the following manner. 
At the ends of a piece of board, about 3 or 4 in. wide and a few 
inches longer than the joint width of the boards which are being 
glued, are screwed two blocks of wood, ^0 as to allow the boards 
to lie between them with a space of an inch or two between their 
edge and one of the blocks. A strip of wood somewhat thicker 
than the boards is then laid against them, and in the remaining 
space are inserted a pair of wedges, made so as to fold together. 
The more the wedges are dnven, the greater will be the pressure on 
the edges of the boards. If the boards arc of some length three of 
these clamps may be used, one at each end and one about the 
middle. When the glued edg^s have been pressed together by 
the action of the wedges, tiie work should l>e left for the glue 
to dry. The best way of releasing it is to knock out the slip of 
wood between the wedges and the board. 
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The hold-fast is a form of bench clamp used for holding work 
fimJy on a l(-ench for cajving, sawing, iplaning or any other 
similar purpose! The form in general use is shown in PI. VII. 
No fitting is required, but a hole is cut in the top of the bench 
large enough to receive the shaft of the clamp. When 'this is 
inserted it drops down through the bend until the adjustable 
foot rests on the object to be held and a slight turn of the screw 
then binds if with groat pressure. The clamp can *be. swung 
round in any direction or removed at pleasure, as it is not fastened 
to the bench in any way. The more the screw is turned, the 
harder the shaft bin^ in the bench. The pressure foot is pivoted 
so as to conform to the surface of the wood placed beneath it. 
In order to ensure a firm grip it is serrated. The appliance 
may be regarded as a most desirable and handy tool for all 
carpenters and wood-workers. 

Tools for Guidance and Direction In Laying-ofl and for 
Testing Work. — In good carpentry and joinery much depends 
on accuracy in measurement and in fitting parts together 
at the required angle. In order to ensufs this accuracy, 
various tools of guidance and direction are used. Without 
these it would be impossible even for a skilled carpenter or 
joiner to do his work and fit his material together with that 
nicety which is essential in many of the operations which he per- 
forms. Thus, for setting out a long, straight line in ripping down 
a board, a line and reel is required, and for measurement of the 
length, breadth and thickness of material, the carpenter’s rule 
is needed. For cutting across a board at right angles to the 
edge and for mortising and similar operations, a square must be 
used, and for cutting wood at any given angle to the edge, the 
proper line of direction for the saw must marked with the 
aid of the bevel. W^K‘n cutting or planing down wood to a 
uniform thickness the necessary lines must Be made with a 
marking gauge, while in mortising the mortise gauge is used. 
For joining pieces of wood at right angles, as in making a picture 
frame, recourse must bo had to the mItre-box. 'TOen sub- 
dividing any given length or marking out circles or arcs with 
various radii, the compasses or dividers are brought into requisi- 
tion. In turning in the lathe, to make sure of getting the dia- 
meter of the various parts of the work to correspond strictly 
with those of the pattern, these diameters must be tried and ^ 
regulated as the work goes on by means of the callipers. In 
fixing horizontal bars and shelves at a true level a spirit-level is 
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required, and in fixing a post in the grgund or a pi^ of quarter- 
ing to the ,wall, the perpendicular line is foundin>y means of 
• •the plumb level with cord and plumb-bob. A straight edge is 
useful for testing the accuracy with which the surface of wood 
has been* planed up and for other purposes. It is desirable, 
therefore, to obtain some knowledge of such appliances and of 
the manner in which they are used. 

The line and reel is a simple appliance costing but a few pence, 
and is not generally found in price lists. Any large-sized reel will do 
provided that it be deep enough to carry some few yards of line 
or cord which, in order that it may do its work effectually, should 
not be of a very elastic character. In marking a long board whicli 
it is desired to cut down, the line is used in the following manner. 
A knot and loop are made in the end of the line, and through the 
loop is passed a line bradawl whicJi is pushed deeply into the 
wood precisely at the point at which the saw cut is to Ixi com- 
menced. Another bratlawl is inserted at the other end of the 
board where the cut is to finish, and the line is strained from one 
biadfiwl to the otlfcr and securely fastened. Before the lino is 
strained it should be whitened with chalk or blackcneil with 
charcoal. Jf it be then lifted perpendicularly from the surface 
of the board* ^'ith the finger and thumb of the right hand and 
released suddenly, it will strike the board smartly along its 
length, leaving a white or a black mark in a perfectly straight 
line from bradawl to bradawl. This line will serve as a guide 
for the saw. In Using the saw amateurs arc apt to exert pressure 
<in one side or the otlicr, and this causes the saw-cut to diverge 
from the straight line. It is desirable, therefore, to repeat the 
operation with the chalk or charcoal line on the other side of the 
board, the bradawls being allowed to remain in their places to 
ensure accuracy ofcregister. The under part of the board may 
then be examined from time to time to see that the saw cut is 
closely following the line. This method of marking, which is 
illustrated in PI. XI TI, Fig. 1, is usually adopted when the 
)>oard to be sawn is rough on the edges. When the edges have 
been made straight and true, the operation may be performed 
either (i) by setting off points at equal distances from the e^e 
by means of the rule and connecting these p'oint.s by drawing 
lines with the straight edge ; or (2) the pencil t)oint may 
be lield against the end of a rule »and, wnth the left holding 
the rule at the required distance, and acting as a guide or fence, 
a continuous line parallel to the edge may be traced down the 
whole length of the board in the manner shown in 1 1 . XIII, Fig. 4. « 
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The carpelj^er’s rule a well-known instrument consisting 
generally of \wo pieces of boxwood each a foot in length 
joined at one end by a flat brass joint and tipped with brass 
to prevent wear at the other ends. They are divided into 
inches, which are sub-divided into 8ths and sometinies i6ths. 
Rules may also be obtained in brass, iron or steel. For carrying 
in the pocket the narrow four-fold rule will be found convenient. 
A rule which will be found very useful for accurately gauging 
thicknesses, is one fitted with a calliper slide attachment 
The diameter or gauge of any work is measured between 
the inside of the foot of the slide and the end of the rule, 
and is indicated by the graduations on the slide. This rule, 
which is made of boxwood with arch-joint and edge plates in brass, 
is four-fold ; it is 12 in. long and i in. wide, and graduated in 
Stiis, loths, i2ths and i6ths of an inch. 

The try-square (PI. I), which will be found indispensable 
to the amateur carpenter for setting out or testing work, con- 
sists of a steel blade set at right angles to the inside face of the 
stock in which it is held. The stock itself is always faced with 
brass in order to preserve the wood from injury, and is of ebony 
or rosewood. Squares are made with blades varying from 3 in. 
to 15 in. in length, and the prices vary in accordance with the 
length of the blade. For all ordinary purposes the 9 in. square will 
be found sufficient. The square is used, as its name implies, when 
drawing straight Uikn at right angles to the edge of any piece 
of wood or board, and the blade is therefore fixed and held true 
in the stock or handle. The stock is about ^ in. in thickness, so 
that its face may be applied to the edge of the wood, and the steel 
blade laid on the suii.ice which requires marking. 

A square of which ihe blade has, owing to a fall or other acci- 
dent, been moved out of truth, is a continual source of trouble 
and annoyance until the defect is lemedied and on this account 
every care should be taken to protect it from ill usage. Tool- 
makers in their catak-gues sometimes impress this fact upon 
custonjers by warning them that in stamping their names on 
the square they should on no account stamp on the brass shield 
covering the rivets, as the operation will throw the square out of 
truth and state that squares thus stamped will not be exchanged. 
If there is any reason to doubt the accuracy of the square, it 
should be tested by being applied to a piece of wood properly 
squared up and trued on one face. From this face a pencil 
Ime should be drawn along the outer edge of the blade. The 
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square should then be reversed, the^stock being jplaced against 
the wood in the opposite direction and the ou#r edge of the 
I blade adong the pencil line. If the edge of the blade and the 
pencil line coincide, the square is true ; if they do not. the square 
is out of truth and is useless until rectified. This is by no means 
an easy matter, as it can only be done by a careful filing or grind- 
ing of the pardlel edges of the blade. 

In dealing with squares, mention may be made of what are 
known as combination squares. These instruments ary well made, 
neatly finished and are very accurate. When fitted to the 
adjustable scale or rule supplied with it the combination square 
forms an extremely convenient and useful tool, being a complete 
substitute for a whole set of ordinary try-squares. It is also 
useful as a gauge for transferring exact measurements or laying 
out work, as a depth gauge, for squaring in a‘ mortise and for 
marking out a mitre. The blade of the rule is hardened and 
graduated with readings both ways. 

The bevel (PI. ITII) is closely allied in character to the square, 
and is used for drawing straight lines at any desired angle 
to the edge of the wood. While, therefore, the blade of the 
square is fi»ed, that of the bevel is adjustable. The stock is 
made of hard wood, generally rose- wood or ebony, and has brass 
mountings at each end. The blade is of fine steel, spring tem- 
pered, with perfectly parallel edges, and slotted so as to allow 
it to be moved along on or pivoted round the screw pin at the 
end of the stock. \Vhen the blade has been moved round to 
form any required angle with the stock, it may be fixed securely 
by tightening the screw. Care should be taken when selecting 
this tool to see that the edges are straight and parallel, and also 
that the stock when screwed up grips the blade firmly without 
bending it. Thl manner of usmg this tool is shown in PI. 
XVIII. 

The marking gauge (PI. I) is a tool used to make lines or 
marks parallel to the edge of a piece of wood. 

It consists of a stem or bar, usually of beech-wood, with a 
head or stock of the same material which slides along the stem 
arid is retained in any desired position by a thumb-screw. A 
steel spur, or sometimes a steel point, is inserted close to the 
upper end, and when it b desired to mark a line parallel to the 
e^e of the wood the head Is moved along the bar until the 
required distance between the steel point and the upper surface 
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of the head i%obtained, when it is secured firmly in position by 
a turn of the Viumb screw. The head is then held against the 
edge of the wood with the steel point pressing on the surface, 
which, as the gauge is moved along, marks or cuts a line. The 
steel spur is flat on one side, and bevelled or rounded on the 
other. When inserted in the stem the bevelled side should be 
turned towards the stock, so that when the gauge is pushed 
along the board, the shape of the spur will give the tool a tendency 
to draw inwards and thus keep the stock well up to the edge of 
the wood. If the tooth were placed with the flat side towards 
the stock the tendency would be to come towards the edge and 
constant effort would be required to keep the stock pressed against 
the edge with the result that a series of scratches, instead of a 
clean cut would be made. 

A good gauge may be known by the clearness of the mortise 
through the stock, the straightness of the stem and the quality 
of the screw. The stock and stem should make a good fit. 

The mortise gauge,' also shown in PI. I, is similar in principle to 
the marking gauge, but has, in addition, a slide working in a 
groove in the lower side of the stem, by means of which two lines 
parallel to each other and to the edge of the wood may be marked 
at one operation, the steel point in the groove and the head of 
the gauge being set at the required distances from the fixed 
steel point. The points of the spurs are made to* cut on both 
edges, and arc rounded somewhat on both sides. As there are 
two teeth, the liability to run out of the straight line is not very 
great. During recent years, there have been introduced 
excellent combination gauges for both marking and mortis- 
ing, and ‘these may be commended to the notice of the 
amateur artisan. There are many other varieties of gauges, 
such as butt gauges and panel gauges, us(?d by carpenters 
and joiners for special work, but they are beyond the scope of 
the ordinary amateur. 

For curved work, how •'ver, it may not be amiss to call atten- 
tion to a new pattern marking gauge with an adjustable face which 
can be arranged so as to conform to the contour of the work (PI. 
VIII). With this gauge a line can be traced with perfect accuracy 
around curves of any degree, whether concave or convex. The 
gauge is set by loosening the thumb-screw on the upper side 
of the gauge and pressing the face of the instrument against 
the edge of the work, so that it accommodates itself to the 
work, and the thumb-screw is then tightened again. Double 
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line gauging is accomplished by means of a shifting marker, 
cairied on a sliding plate. The sliding plate is j^ounted in a 
slot in the gauge bar and is adjusted and securra in position 
rby means of a thumb-screw. When necessary the adjustable 
plate arid marker can be readily removed. An advantage of 
the gaugfi is that there is no block to obstruct the movement 
of the hand when holding it. 

A very simple little appliance which may be made by the 
amateur himself and attached to any ordinary gauge for the 
purpose of adapting it for curved work, consists , of a small brass 
plate with two half-round ribs which may be fixed on one side 
of the gauge-head. In working round a curve both of the 
ribs press against the edge of the work, so that the spur or point of 
the gauge marks at a uniform distance along the whole length 
of the line. 

In using the marking gauge for single lines and the mortising 
gauge for double lines straight in both cases and parallel to the 
edge of the wood on the surface of which the marks are made, 
the object is to preserve the distance at which the points are 
set from the head or stock of the gauge when marking, perhaps, 
several parts of the work in the same manner, as, for example, when 
cutting mortises and tenons. When the point or points have been 
accurately adjfistcd to the desired distance from the head, the bar 
and stock of the tool should be grasped in whichever hand may be 
more convenient having regard to the position of the work, in 
such a manner that the thumb is pressed against that side of the 
stem nearest the operator and the forefinger laid over the top 
of the stock and the opposite side. The head of the gauge should 
be held firmly against the edge of the wood with the spur or 
point lightly touching the surface. The gauge should be pushed 
along so as to make a fine cut in one operation from one end of 
the wood to the o^er. If the cut is not deep enough, the pro- 
cess should be repeated. The points should not project too 
much from the stem, or they will drag in the wood and prevent 
the operator from doing the work quickiy and easily (PI. XIII). 

A level, as the name implies, is an instrument for ascertaining 
whether the surface of a piece of wood, such as a shelf or a cross- 
bar, is in a perfectly horizontal position, and also without inclina- 
tion to one side or the other. The joists of a floor must be tested 
with this instrument in order to ensure that when the boards 
are nailed down the flooring itself may be quite level. The 
level is also used for ascertaining whether stones or courses of 
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brickwork are properly laid and whether posts, framing and all 
work consistFig of uprights or vertical pieces of any kind are truly 
perpendiculaV, that is to say, at right angles to the plane of the 
horizon. To determine whether or not carpenters' and brick-^ 
layers work is either level or upright, different kinds of levels 
are used. 

The spirit ievei is an instrument of great utility, which every 
amateur should possess. The illustration (PI. V^II) shows the 
kind of level in ordinary use and its general principle. The 
body is generally made of some hard wood such as walnut, 
rosewood or ebony. In the upper part of the wood a groove 
is cut just deep enough and long enough to receive a round 
glass tube nearly filled with spirit and hermetically sealed 
at both ends to prevent the escape of the fluid thus imprisoned 
within it. When the tube has been properly placed in the 
groove cut for its reception, the upper surface should be just 
flush with the upper surface of the wood. A thin brass plate 
with a long narrow hole in the centre is fixed over the 
glass and wood. To protect the bottom of the level, plates 
of brass are sometimes attached to it at tHfe ends. The small 
space in the tube not filled with spirit takes the form of a 
bubble, and this bubble, being lighter than spirit, will 
always rise to that part of the tu^ which *iiappens to be 
highest. When the tube is in a fairly horizontal position, 
the bubble takes an elongated form which shifts from end to 
end as each is raised and lowered in turn. When the level 
rests in a perfectly horizontal position, the bubble remains pre- 
cisely in the centre of the tube. In practice, therefore, if, when 
the level is laid on a shelf or other piece which is being fixed in a 
horizontal position the bubble is found to be in the middle of the 
tube, the shelf or piece of wood is exactly in the desired position 
and truly level. If it is too high at one ^nd, the movement 
of the bubble towaids that end will show that either one end 
should be raised, or the other lowered, whichever may be the 
more convenient. 

It may happen, however, that the shelf itself is level, but that 
this is not indicated by the bubble in the spirit level. The 
reason will be found in the fact that the surface of the wood 
upon which the level rests is not periectly true, or, in other words, 
has not been properly planed up. The depressions or irregu- 
larities in the surface, though so small in themselves, are in this 
case sufficient to give an inclination to the instrument when 
placed in any particular position on the shelf, whilst by slightly 
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shifting the position of the level, a quite contr?^ inclination 
may be observable. This is simply ^because thwspirit-level is, 
comparatively speaking, short, being seldom more than 10 in. 
in length, and will only indicate the true level with accuracy 
for its own length unless the wood has been worked up so that 
its surface is smooth and level from end to end. To get over 
any difficulty of the kind to which reference has been made, 
the am&teur may provide himself with what may be tenned a 
double straight-edge. In this double straight-edge, which 
should be about 5 or 6 ft. in length, the sides must be perfectly 
true, level and parallel to each other. When such a piece of, 
wood as tliis is laid along edgewise upon an irregular surface, 
its inclination is not affected by any slight depression which 
may occur between the two extremities and will, therefore, give 
a much more reliable test when the spirit level is placed upon it, 
instead of upon the rough or uneven surface of the wood. 

The straight-edge above described may be further utilized 
in another way, namely, as a plumb-level. A hole, shaped some- 
thing like a peac when cut in halves longitudinally, may be 
made near one end of the straight edge as in PI. XXVIII, 
and three shallow cuts with a saw at the other end. The 
middle cut ^lould be exactly on a straight line drawn exactly 
down the middle of the board from end to end, and the pear- 
shaped hole should be cut so that it is symmetrically divided 
by this central straight line. A piece of string or cord, not too 
thick, is then -threaded through a hole made for the purpose in 
a leaden or brass plummet, commonly called a plumb-bob, and 
a knot tied at the end. The other end of the string is slipped 
into the middle cut at the top of the plumb level and after 
being adjusted in such a manner that the plumb-bob hangs 
freely within the hole is secured by being wound into the 
( ther saw-cuts, ^f, when the plumb level thus made is applied 
against a wall, as shown in the illustration, or to a post which 
is being fixed in the earth the plumb-bob, wffien hanging freely, 
is in such a position that the string covers the centre line 
marked down the board throughout its whole length, the wall 
or post is pe^ndicular. If, however, it inclines to the right 
or left, the weight of the plumb-bob will carry the string out of 
the central line. In the case of a post let into the earth, it is 
necessary to try it with the level on two contiguous faces to 
ensure perfect accuracy of position. 

The A level, shown in PI. XXVIII, is so called from its 



78 HOUSEHOLD CARPENTRY AND”J 0 INEI^Y ' 

resemblance Ao the letter A, and is merely an adaptation of 
the plumb-lewl for determining the accuracy with which level 
courses of bri^ are laid, or for testing stonework of any kind, 
such as paving or steps. 

In tliis case a plumb-level is set perpendicularly or at right 
angles to the straight edge, which is generally from 5 to 
8 ft. in length. When the straight edge is placed on the 
last course of bricks laid on the brick wall which is being 
built, the bricklayer can judge of the accuracy of his work by 
the position of the plumb-line, which acts in the same manner 
as it does in the simple plumb level. In a similar manner 
the mason may ascertain whether or not the stones he has 
placed in position, or the pavement which he has laid, is level, 
and the carpenter may test the level of the joists on the wall plate 
which he is about to fix. 

The shooting- board, or shuteing-board (PI. B, Fig. i), in its 
simplest form consists merely of two boards of different widths 
screwed together so as to form a rebate in which a board or other 
piece of wood, the edges of which are to be planed true and 
squared, may be rested. Such an appliance will be found by the 
amateur to be very useful. Although it would appear very 
easy to make, unless it is perfectly accurate it is worse than 
useless and the beginner would therefore be well advised not to 
attempt the task himself but rather to buy one of a reliable tool- 
maker or to have it made by an expert carpenter. In practice, 
the shooting board is laid on the bench and either abutted against 
the bench stop or held firmly in position by gripping a wing fixed 
to its edge in the bench vice. The jack-plane or trying-plane 
is laid on its side on the lower board, so that its cutting iron is 
turned towards and touches the edge of the wood which is to be 
tnuid and squared up. The operation of plqping is performed 
with the tool in thi'; position, the side being slid along the 
board from end to end of the work, the edge of the upper part of 
the shooting- board acting as a g^de to the sole of the plane (PI. 
Ill, Fig. 3). A defect of the ordinary shooting-board as described 
above is that owing to the grain of the wood being all in one 
direction it is liable to warp. As a rcmedy,,two or three rads 
are often mortised into the lower board or rail and tjje upper 
board is fastened M'ith screws to these rails. A small space may 
in this way be left between the two boarch so as to permit the 
shavings to fall through. , The length of the board may be 
from 2' ft. 6 in. to 3 ft. 6 in. and the width about 8 in. A key of 
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hard wood or a cross rail is fixed across one end. In in improved 
shooting board with a sliding parallel fence whch may be 
adjusted according to tlie width of tlie board to be planed, 
‘ *two grooves are cut in the upper board at right angles to the 
edge. In each of these grooves travels backwards or forwards 
the shank of a thumb-screw bolt which enters the lower board. 
Wlien this screw is loosened, the upper board can be moved to 
any desifed distance from the outer edge and then secured by 
turning screw. The grooves act as guides, and, together witli 
the cross-piece or key let in at the end of the Ixiard, also at a 
perfect right angle to the edges, ensure a parallel movement of 
the upper board. 

The mitre-block is shown in PI. I. It is nothing more than 
a block of beech carefully squared and trued up and rebated so 
as to present throughout its length a rectangular slop- like 
recess in which the wood to be mitred is placed in order to be cut 
at tlie necessary angle. In the raised parts three saw kerfs are 
made, two at an angle of 45'^ with the sides of the mitre-box and 
one half way betweSn these at right angles to the sides. The in- 
clination of the saw-cuts at an angle of 45'* is to the right and 
that wlien these angles are brought togotlicr 
they may form a perfect right angle (90®). 
If the saw-cuts have been made at a correct angU‘, the mitre- 
joint will be correct, but, on the other hand, the slightest 
inaccuracy will be plainly apparent when the parts of the mitred 
frame or work are brought together. Care should therefore be 
taken to prove the mitrc-block, i.e. to tc.st it thoroughly in prder 
to ascertain that it is perfectly true. The saw-cut at right 
angles to the edges is mainly useful in squaring off the end of 
the wood and in testing the accuracy of the mitre-joint by means 
of the diagonal cu^. Mitre-blocks of beech as shown in the 
illustration are made 9, 12 and 16 in. respectively. 

The mitre-box {PI. B) is used for purposes similar to those 
of the mi^ie-block, but is a trough or channel of wood or metal 
coj'iposed of a bottom piece and two raised sides in which saw- 
cuts are made transversely through both sides in the same direc- 
tions as in the mitre-block. The wood to be mitred is placed in 
this channel, and the tenon-saw, being guided by the saw-cuts, is 
maintained at the correct angle. 

For fine work, such as picture-framing, a mitre shooting-board 
(Pi. B, Fig. 10) is used. In general principle and construction, this 
appliance is similar to the ordinary square shoot or shooting-board. 


loft resjjeclivcly, so 
in tlie mitred ’joint 
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The important difference is that the faces of the stop, instead of 
being at rigllt; angles to fhe edges of the board, are fixed so as to 
form a “ true mitre/' being set across the shooting-board 
precisely at an angle of 45® to the right and left respectively. * 

Templets for squaring up the ends of wood and for marking 
out and paring mitres arc also obtainable in brass and iron. 
The chief advantage which they possess is great accuracy. 
The cost is very small, in some cases only a few pence. • 

Compasses are used for marking out circles or arcs of circles, 
for transferring measurements and for scribing. Those used 
by carpenters are made of iron, the legs being strong and solid. 
PI. VIII shows the pattern in common use. It is known as the 
Lancashire wing compass. These compasses are made in 
various sizes, from 5 in. to 12 in. They are provided with a 
wing which is fastened to one of the legs, and passes through 
a slot in tlie opposite leg. This leg works freely on the 
wing which is in the form of an arc of 45°, so that the compasses 
may be extended until the legs form a rigllt angle. A thumb- 
screw works in the thick part of the movable leg and is screwed 
down on the wing to fix the compasses at any particular set 
so that the leg may not be made to deviate from itf course by the 
point working into the fibre of the wood. 

Divider^ (PI. VIII) are similar to compasses in their construc- 
tion, but are used more particularly for transferring exact mea- 
surements or for marking off a number of equal spaces. Genei ally 
speaking, they may be regarded as the compasses used by metal- 
workers and draughtsmen, and in commercial price lists will be 
found classified with tools used in the metal-working and 
engineering trades. 

r 

Callipers are occasionally used by carpenters and joiners for 
gauging the diameters of round pins or rods or of circular holes 
or recesses, tor the former pur^se, callipers of the form shown 
in PI. XXIII and known as outside callipers are used ; for the 
latter purpose, inside callipers (PL XXIV) are necessary. Refer- 
ence to calliper rules for gauging the thickness of material has 
been made on a previous page (p. 72). 

Miscellaneous Tools. — ^There are many miscellaneous tools 
used in carpentry and joinery which are not subject to any classi- 
fication as are those which have already been described. Among 
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these may be mentioned the turn-screw or screw-driver, the nail- 
set, the reamer or rimer, the marking knife, etc. 

The tum-serew or screw-driver bears some slight resemblance 
td the chisel, but is used for a very different purpose. It is a 
blade set in a wooden handle with the edge ground so as to fonn 
a long bevel on either side. The edge is blunt, but should be 
fine enough to enter with ease the slot in the head of a screw. 
In PI. Vil is shown what is known as the London pattern of screw- 
driver, or turn-screw as it is generally termed by dealers in tools. 
In this pattern the blade is flat throughout its length. The heel 
of the blade just above the tang fits into a slot cut in the ferrule, 
and the blade is thus prevented from turning in the handle 
when under a strain. W illi it is also shown the cabinet or spindle- 
blade pattern, a form closely resembling that used by the en- 
gineer or metal-worker. For certain work a tuni screw with a 
specially long spindle blade is required. In other cd'^es such as 
in fixing a lix:k on the inside of a drawer where the space is 
leslncled only a wry short tool, such as that illustiatcd in PL 
VI II, can be used. For the use of electricians, who sometimes 
have to insert screws through a hole in an insulator, where 
an ordinary i)lade would not enter, a tool wilh a long narrow 
blade, such as that shown in PI. VII, is necessary. These turn- 
screw-. are made with and J in. points. 

Heference to the tiirn-scrcw bit has already been made in 
connexion with the description of the brace and bits. This 
tool will be found to be of great convenience in all cases where 
considerable power is required, as in driving s( rews of a laige 
size or w'hcn the wood is hard. In PI. IX is shown a hand forged 
round scrc^w-drivcr bit which is stated by the niakeis to be capa- 
ble of standing a great strain. These bits aie made in 5 in. 
and 8 in. sizes. ^ The screw-driver bit, in combination with the 
brace, will also be found very n -.eful where a large number of 
sc lews have to be driven, as in addition to the jww'erful level age 
obtained by the wide sweep of the brace the action, being con- 
tinuous, is very rapid. 

For ordinary purposes of carpinitiy and joinery it will be 
suiBcient if the amateur provides himself with three screw- 
drivers — one with an 8-in. or 10 in. blade for lu‘ ivier work, 
one of medium size-and a short one for drawer locks, t( r loosening 
and fixing plane-irons and also for general bench work Any 
of the other patterns of turn screw should only be obtained as 
the special need arises. 


F 
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Hail sets or punches arc simply pieces of steel or case-hardened 
iron, square, round or octagonal in section, about 4 in. in length 
and from in. to J in. in width or diameter, as the case may be, 
at the larger end. At the smaller end they taper to a blunt point, 
which may be square, oblong or circular in form. They are used 
to drive the heads of nails or brads below the surface of the 
wood, so as to prevent disfigurement of the work, either by their 
projection or by rusting on exposure to the weather. When the 
head of the nail has been driven slightly below the surface of the 
wood the depression can be filled up with putty. When a nail 
is to be punched in, it should not be struck directly with the 
hammer after the head is about rV i*i- above the surface of 
the wood, lest the wood should be bruised or indented with the 
hammer. The nail-punch should then be brought into operation 
and used to drive the nail into the wood. In nailing down floor 
boards it is particularly important that the head of the nail 
should be sunk below the surface as otherwise the wearing of the 
boards will in time cause the iron to project from the floor and 
become a source of danger. In practice, the punch should be 
grasped by the thumb and forefinger of tlic left hand, £is in PI. XI, 
and steadied by the second and third finger in the manner shown, 
while the little finger rests on the surface of the wood.' The 
worker is in this way able to hold the tool firmly against the 
head of the nail and avoid the risk of slipjiing and consequent 
damage to the surface of the wood. The blows of the hammer 
should be delivered quickly and smartly. 

The reamer, or rimer as it is often called, is a steel tool set in a 
handle and used for the purpose of enlarging a hole in a piece 
of metal, as, for example, in a hinge in which the screw-holes 
are not quite large enough to admit the screws. It is made in 
different forms, bui usually in the shape of .-a long stiletto-like 
four-sided blade, thick at the haft and tapering to a fine point. 
This point may be used for marking lines on wood, metal or 
any other material. On account of being put to this use the 
tool is sometimes calLd a scriber. 

Useful Aids In Household Carpentry.— Under this heading 
mention may be made in the first place of the Carpenter’s PendL 
which will be in constant use by the amateur when setting out 
work by marking lines with the aid of the rule, square and bevel. 
Pencils for carpenter's use are square, round or oval in form and 
of these shaixjs the oval will be found best for general purposes. 
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The pencil should be sharpened to a sharp chisel edge, as the 
or^naiy pointed pencil would wear down after a very little 
use and so produce a thick and ill-tlefined line. The greater 
bearing surface of the chisel edge will allow the pencil to be 
used to a much greater extent before it requires to be re-sharpened. 
Ift order to avoid loss of time in looking for the pencil, which 
from its character may be easily mislaid in a workshop, it will be 
well for the amateur to provi<^ himself with a dozen of these 
and to prepare them for use. 

In laying-off a job it is sometimes convenient to be able to 
mark intersecting lines of different colours. For this purpose, 
special crayons (red, blue, green and black) are sold, and will 
be found very satisfactory^ in fulfilling their pur[X)se. 

Whilst the pencil is certainly the simplest and best marking 
tool for large work or for rough surfaces, for all work requiring 
great precision and for smooth surfaces a striking knife and 
marking awl (PI. VIII) must be used. 

An excellent home-made striking knife may be obtained by 
grinding down an old table-knife or carving-knife or by simi- 
larly dealing with^the part of a broken knife remaining in the 
handle. v 

The glue-p^t may be regarded as an essential in every houso, 
whether the occupier turns his attention to household cai^ntry 
or not. So many little odd jobs can be done with its aid that 
in general usefulness it ranks immediately after the hammer and 
screw-driver. 

The ordinaiy glue-pot (FI. VII) consists of an outer and an 
inner vessel, the outer and larger one being of iron and the 
smaller one of copper or iron, as the case may be. Glue-pots are 
made in many sizes, holding from I pint to as much as 8 pints. The 
glue is contained in the inner vessel. The outer vessel is kept 
about half filled with water. This arrangement is adopted in 
order to keep the temperature just under the boiling point of 
water and so prevent burning of the glue. 

Excellent household glue-pots may be easily made by the 
adaptation of the ordinary tins in which such commodities as 
golden syrup and tomatoes are received from the grocer. The 
smaller or inner vessels may be made from cocoa or mustard 
tins. In the top of the larger tin, a hole should be cut suffi- 
ciently large to easily admit the smaller, the top of which 
should be snipped for about half an inch and turned down 
80 as to form a flange which will support it and raise it front the 
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bottom of the larger vessel. In this way there can be no risk of 
over-heating the glue as it will be completely surrounded with a 
water-jacket. For convebicnce in lifting, handles of stiff wire 
may be fitted to each of the vessels. In the smaller tin, two 
of the pieces cut to form the flange may be left standing on oppo- 
site sides of the tin for this purpose. The amateur will find no 
difiiculty in devising many other forms of such a glue-pot, all 
equally serviceable. 

In purchasing a glue-brush care should be taken tor see that 
it is of good quality. A small brush used by painters and usually 
called a sash tool will be very suitable for the purpose of applying 
the glue. Before being used the brush should be soaked for a 
few hours in water. This will be found to prevent the bristles 
from coming out and so rendering the glue quite useless. It 
is advisable not to leave the brush in the glue, buf after it has 
been used, to wash it out in hot water and put it away for future 
use. If allowed to remain in the glue, the hairs soon become 
bent round in one direction and the brush is then far less ser- 
viceable, at any rate, for fine work. 

The ordinary workshop method of prepar4|ig glue is to break 
it up into small pieces and place it in the smaller of the two 
vessels forming the glue-pot, adding sufficient water to just cover 
it. The outer pot is then nearly filled with cejd water and 
steadily boiled. The glue is constantly stirred while it is melting 
and when quite dissolved should be of the same consistency as 
good linseed oil and should run from the brush freely in a steady 
stream, just as oil would run. If it does not run freely, but 
breaks into drops, it is too thick, and a little water from the 
outer pot should be added. The scum which appears on the 
surface during the process of boiling should be removed. 

An alternative method of preparing glue is to break it into small 
pieces and soak it from twelve to twenty- four hours in cold 
w'aler; it should then be put in the glueqjot, the outer pot 
filled witli water and heat applied. For ordinary purposes 
it should mil freely and be of the consistency of thin treacle. 
The hotter glue is. the more force it will exert in keei> 
ing the two parts glued together ; in all large and long joints 
the glue should be applied immediately after boiling. Glue loses 
much of its strength by being often melted ; that glue, therefore, 
which is newly made is much preferable to that which has been 
used. When done with, some of the boiling water from the 
outer vessel should be added to the glue so as to make it too thin 
for immediate use. It should then be put away till wanted 
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again, and by the time the water in the outer vessel is boiled 
the glue in the inner vessel is ready nvelted and the proper thick- 
ness for use. 

, Willi regard to the glue itself it may be interesting to the 
reader to know that it is made from parings of horns, hoofs and 
skins of oxen and from similar products. These substances are 
boiled and strained, and after being submitted to several refining 
processes is poured into troughs or moulds and allowed to cool. 
It is then of the consistency of a jelly. This jelly is afterwards 
cut into slices and dried either naturally or by artificial means 
until it hardens Into cakes of glue of the fonn commonly sold 
in shops. The ''size" used by paper-hangers and others is 
merely glue which has not been subjected to the drying process 
and therefore retaining the form of jelly. Gelatine is similar 
in substance, but has undergone further refining processes. 

The glue commonly used by carpenters and 'joiners is sold in 
two qualities — Scotch and French. The Russian and gelatine 
varieties are considerably more expensive and are not in such 
general use. " Town-glue " is a much cheaper and inferior 
quality. • 

Scotch glue has the reputation of being the strongest made. 
It is somewhat darker in appearance than the French glue, 
but both kiii^ls should, when held up to the light, be uniformly 
transparent and free from muddiness or cloudy spots. French 
glue is usually made in much thinner sheets than Scotch glue. 

Many methods of testing the quality of glue are recommended. 
When purchasing a small quantity, the readiest way will probably 
be to judge by the clearness. When larger quantities are used 
it will be advisable in the first place to obtain samples and 
submit them to further tests. Good glue when moistened and 
rubbed will at once become sticky. Greasiness is a sign of 
inferior quality. Cukes of glue which have l^cn kept moderately 
dry siiould be harciaiRi break clearly, though it should never be 
as brittle as gla.ss. Good glue, when applied to wood, sets fairly 
quickly and is thoroughly dry in about twelve hours. If it 
should take very much longer it may be regarded as inferior in 
quality. Glue of poor quality may be further known by the 
odour given off when it is melted. There is very little smell from 
good glue, and it is never objectionable. The best qualities of 
glue will not dissolve in cold water, but will absorb far more 
water than inferior kinds. This fact alone suggests an easy 
test. 

For all ordinary purpo.ses, the amateur is recommended to use 
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either Scotch glue or a mixture of Scotch and French glue in 
equal parts. 

During recent years, liquid glues have been introduced and 
have met with some favour. They are used for sticking not 
only wood, but also china, ivory, metal and glass. The advap- 
tages claimed for them are that they are always ready for use and 
require no heating or preparation, and that a saving of both time 
and labour is thus effected. Ordinary glue loses a part of its 
strength every time it is reheated. Liquid glue, on the other 
hand, retains its properties, and is not affected by exposure to 
the air excepting that it thickens and hardens from evaporation. 
On the whole, however, it cannot be regarded as being more 
efficient for its purpose than good glue properly applied, and if 
only on account of its cost, it is unlikely that it will be generally 
adopted as a substitute for the ordinary and much cheaper kind. 

Glue may be made waterproof by the addition of bichromate 
of potash or chrome alum in the proportion of about one 
ounce to every pint of glue. The best way to prepare it is 
to have a small mixing tin in which is poured just sufficient 
glue to do the job in hand. A saturated solution of the chrome 
alum should be made and poured into the glue very slowly, the 
mixture being stirred briskly during the process. After a 
time the glue will suddenly leave tlic liquid state ind become a 
stiff jelly. This must be avoided as far as possible by adding 
a little fresh glue. The preparation is at its best when it is 
just below the “ jellifying " point. After exposure to strong 
sunlight the glue thus treated will be found to be quite insoluble, 
though remaining a perfect adhesive. The model boat builder 
who has found difficulty in^jlanking his craft in such a way that 
it is perfectly watertight will fully appreciate the value of this 
simple recipe. 

Several excellent “ marine ** or waterproof glues are obtainable 
commercially, but these are more in the n&iint of special cements 
than mere varieties of glue. Generally speaking it will be found 
that indiarubber and asphaltum enter largely into their compo- 
sition, the solvents being petrol-ether, chloroform or naphtha. 
These materials are not rea(m> accessible to the ordinaiy amateur 
and except iii the special circumstances arising in connexion with 
experimental work the utility of such preparations is in no degree 
commensurate with the trouble of imiking them. 

With regard to the actual process of gluing, it may be well to 
mention a few points, the observance of which makes all the di^er- 
eiice between success and failure. In the first place, the glue should 
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be as hot as possible and whenever the work itself is of such a 
character that it can be wahned without fear of distortion of the 
surface this should be done. The glue should also be thin. It 
should be applied liberally, but should afterwards be squeezed 
out by firmly rubbing together the two parts to be joined so as 
to expel any air between them and to work the glu<5 into the 
pores of the wood or to effect the same purpose by applying 
pressure, with clamps or by placing the work under weights. 
It must always be borne in mind that the thinner the film of 
glue between the surfaces of the wood the stronger will be the 
joint. The reason for applying it freely in the first place is to 
prevent it from becoming chilled before it sets. In joining work 
which has previously been glued, but has come apart great care 
should be taken to see that all the old glue has been removed. 
This may be done either by scraping and planing or by washing 
with hot water, but in the latter case the wood should be 
thoroughly dried before the fresh glue is applied. The surfaces 
should at all times be perfectly dry, clean and free from an5thing 
in the nature of grease. Under any other condition it will be 
impossible to get Ae glue to hold and it will peel off the w'ood. 
Glues vary considerably in respect of the times in which they 
set. Some qualities will dry in an hour or so whilst others are 
not dry after fu'cnty-four hours. Good glue, whilst it does not set 
very quickly, will, when left in a moderately warm room, be quite 
dry at the end of twenty-four hours or even before. 

The oll-ean is indispensable in every carpenter's workshop and 
will be constantly in use. In its usual form, it closely 
resembles a funnel turned upside down, but instead of being 
open at the broad end it is fumislicd with a flexible bottom 
which can be pressed inwards with the thumb. When this is 
done the diminution of the space inside the can causes a small 
quantity of oil to be f orced out of the nozzle. When released 
from the pressure of T:he thumb the bottom returns outwards 
with a short sharp click. The nozzle is of brass and is perforated 
lengthwise, the hole being just large enough to admit of the 
passage of a bristle or very fine wire. It screw's into a brass cap 
which forms part of the body of the can and through which oil is 
poured w'hen it is necessary to fill thei can. 

Another form of oil can is that commonly used by cyclists. 
It is compact, strong and tight and from its ‘;hape is suitable 
for carrying in the pocket. The body or reservoir is made of 
fine block-tin, flat like a watch and with flexible sides which give 
it a double spring. The nozzle is of heavy brass to insure 
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strength, it has a joint and is tinned inside to prevent corrosion ol 
the oil. The brass cap is packed with hard leather which presses 
against the outlet of the nozzle as the cap is screwed down and 
eHectually prevents leakage. Among other good points which 
this oil-can possesses, it may be mentioned that even if laid dov^ 
with tlie nut off it will not leak unless pressed or jarred. 

Besides the method already described of joining wood togethei 
with glue three other means are used and these are nailing, 
screwing and dowclling. 

Nails are so made that under the blows of the hammer they 
force their way through the fibres of the wood. Wlien driven 
in they are held tightly in position by the pressure of the fibres 
upon their sides. The tops of nails are flattened out into heads 
winch assist materially in holding them. 

There are many kinds of nails in general use and they are 
distinguished by various names and by variety of form. The 
sorts to which the attention of the amateur must be directed as 
being of use in carpentry and joinery are clasp nails, cut or 
wrought, rose-headed nails, clout nails, lath nails, wire nails, 
French and American tacks, joiner's brads, panel-pins and 
needle points. There are many others — it is estimated that there 
are about 300 kinds altogether — but the sorts mentioned above 
will meet all the ordinary needs of the amateur. Fancy nails and 
studs used in ornamental work and upholstery, such as for nailing 
a slip of leather or leather-cloth to the edge of a bookshelf or a 
piece of fringe to a mantel board will be mentioned in connexion 
with work of this kind. 

The cut clasp-nail is a coarsely made common kind of nail 
with a rough head projecting slightly on two opposite sides. 
They are cut by machinery from a rolled sheet of iron. They are 
typical of a very large class of old-fashioned nails which are 
gradually being replaced in the market 'oy^the newer serrated 
steel nails. Cut-nails may be obtained in many sizes from | 
in. to 6 in. in length. They are useful for all kinds of ordinary 
work, particularly in soft woods, but it must be remembered 
that they cannot be cinched or, in other words, that the end or 
point cannot be turned with the hammer and driven into the 
wood so as to prevent withdrawal. In order to avoid splitting 
the wood they sliould be driven in with the wider sides in 
the direction of the grain, and when placed near the end 
of a board holes should be bored for thorn. The ^x^culiar wedge- 
shape section of cut-nails gives them a tendency to drift in the 
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direction of the. wider side and when it is desired that they 
should enter the wood perfectly straight this tendency should 
be counteracted by inclining them slightly in the opposite 
* direction. There are occasions, however, when the exact direction 
irfwhich the nail is driven in is not such a matter of importance, 
and it will then be an advantage to allow the nail to cut its way 
across the hbres of the wood as in actual skew-nailing and so 
secure a«stronger hold. This is particularly the case when the 
nail is driven into end grain. 

Wrought clasp-nails are similar in form, but are much stronger, 
being made of malleable iron, the fibrous character of which 
permits of the nails being turned down and clenched. These 
should be used in preference to the cut nails whenever hard 
wood is used, or where strength is required. There are fine 
clasp-nails and strong clasp-nails ; the former, which weigh from 
2 lb. to 6 lb. per thousand, are used in joinery, while the heavier 
and longer kinds are more suitable for carpentry. Sizes longer 
than 4 in. arc generally known as spikes. It may be mentioned 
that the clasp naif is so called because through the peculiar 
barb-like form of the h(‘ad it clasps the fibre of the wood into 
w'hich it is driven as soon as it meets it and carries it down in 
its grasp. IHeaves a somewhat large and ragged hole which can, 
however, be easily stopped with putty for painted work or 
coloured stopping in the case of polished work. This kind of 
nail can be easily driven down level w’ith the surface without 
the aid of a punch, but if it is desired to bury the head the punch 
must be used. 

The rose-headed nail is a wrought-iron nail with a round head 
projecting upwards in the centre. The body of the nail 
is broad and le^. jp depth or thickness than in width. 
These nails are generally made with broad .flat points, but 
sometimes with sharp points. They are very strong and 
are especially useful for such work as fencing. They are 
made in two varieties, fine rose and strong rose. The flat -pointed 
fine rose nails range from i in. to 3^ in. in length, fine nails range 
from in. to 3^ in. in length, the strong rose, also flat pointed, 
from ij in. to 4 in. The best rose with sharp points range in 
length from in. to 3 in In using these nails it should be re- 
membered that the chisel-pointed variety must alw'ays be 
driven in with the edge across the grain or the wedge shape of 
tlie nail will split the wood. 
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The clout-nail has a broad flat head and a round shank or 
body terminating in a sharp point. Like most of the nails 
already described, they are distinguished as fine clouts and 
strong clouts. Their peculiar form renders them well adapted 
for nailing ironwork or sheet iron to wood or for fasten- 
ing down the taxted felt on the roof of a shed or fowl-house 
as the broad head keeps the material well down on the wood and 
cannot break through it as a smaller head would do. For holding 
do\vn zinc to wood-work, galvcanized nails of the same form should 
be used. Iron nails should not be used for this purpose as the 
galvanic action set up by the contact of the two metals, especially 
when wetted by rain or dew, will soon destroy the zinc aU round 
the head of the nail. Copper nails could be employed, but they 
are very expensive. 

The lath-nail used for nailing laths to quartering so as to 
form a foundation for the plaster wlien erect i;ig a partition. 
The thin shank easily penetrates the lath and even if the 
lath splits when the nail is driven through it the two parts 
are held down to the quartering by the projecting head of 
the nail. It is not likely that the amateur will do much, 
if an3dhing, with lath nails, but, as it is possible that he may wish 
to try his hand at repairing a dajnaged partitbn or ceiling 
attention has been drawn to tlic proper kind of nails to be usecl. 

For rough-work such as nailing packing-cases togetJier, 
French nails are much used. They are made of round wire and 
have large flat heads which are not punched in but allowed to 
lie flat on the surface of the wood. The body or shank is of uniform 
thickness throughout and terminal^is in a point. Just below the 
head it is ridged or grooved and this greatly increases its power of 
holding. There is a square variety of this nail, but they are 
more commonly seen in packing cases from abroad. 

French nails vary in length from i in. to 5 in., and are usually 
sold by weight. The amateur will readily understand that it is flu: 
more profitable to buy nails of all sorts in large ratlier Ilian in 
small quantities. This is particularly the case with trench 
nails, and it will tliercfore be desirable wdien purchasing to obtain 
sufficient to last for a considerable time. 

The American variety of wire nail is "oval in section. These 
nails may be used with very little risk of splitting tlie wood 
and, being formed with a sharp point, may be driven in 
almost any direction. Like the round wire nails the shanks 
are serrated near the heads. 
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The or^aiy iron or tinned taek is too well known to need 
description. The French tack is merely a small variety 
of the French nail. The common tac'k is coarse and clumsy in 
make and is never used in carpentry. It may be found con- 
'venient, however, in fastening some textile fabric such as canvas 
of hessian to a wooden framework and for a few other simple 
household purposes. 

Brads*are, for the most part, long thin nails, tapering slightly 
from the head to the point, which is blunt, and having a slight 
projection on one side only of the head. Of brads there 
are many kinds. The joiner's cut brad, used in joinery 
and ordinary cabinet-making, varies in size from | in. to 
2 in. The flooring brad, a coarser and heavier brad about 2| 
in. in length, is used for nailing down flooring to the joists on 
which it rests. These brails are made in various weights per 
thousand and are distinguished by the number of pounds which 
a thousand weigh ; thus, tliere are lo lb., 12 lb., 14 lb. floor brads 
and so on. The brad used in fine cabinet-making is somewhat 
lighter and thinner than the joiner’s cut brad, but in other respects 
the kinds are sinular. All these brads are, from their form, 
well adapted for use where they are not subject to any great 
strain. They^ do not make such large holes as the ordinary 
cut nails, but owing to the slight bend at the point they are 
liable to diaw from an upright into a somewhat sloping position 
as they are driven in. For this reason the hole bored with the 
bradawl for their reception should slightly incline in the direction 
required lo counteiact this tendency. The projecting head 
when driven down should not lie across the grain but parallel 
with it. In ” secret nailing,’*’ sometimes adopted for securing 
a mitred joint in a frame or moulding the head of the brad is 
concealed by carefully lifting a chip along the grain with a 
bradawl or keen-ed,;;^',V narrow chisel (see PI. X), and, after 
driving in the brad and punching it down, gluing down the chip 
and cleaning it off so that no marks are visible. 

For use in special work where it is desirable that no rust stains 
slum Id appear, brass brads are manufactmed. Like the brass 
nad.. (to w'hich reference has already been made) they are, how- 
ever very expensive. 

There is another kind of b^ad without any head generally 
used by glaziers to fix panes of glass before the putty is applied, 
and a further variety used by pattern-makers and others in 
which the head projects slightly beyond the body of the nail on 
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all sides. For many purposes, the form of brad commonly used 
by shoemakers will be found exceedingly useful. Owing to 
their serrated form they are very tenacious, especially in hard 
woods. Being light and thin, brads do not split the wood into 
which they are ^iven. 

Needle-points are made of polished steel and are like ordinary 
coarse needles without eyes. Tliey are used for fixing fine panels 
or thin mouldings. Needle-points are made of various degrees of 
fineness, but even the coarse kinds are very difficult to drive. 
Before inserting them they should be dipped in oil or grease. 
When they have been driven in sufficiently they should be 
snapped off flush with the surface of the wood. There is no 
difficulty in doing this as they are extremely brittle. 

For work where it is not essential that the needle point should 
be particularly fine, the discarded steel points used in gramo- 
phones will be found to serve the purpose of the ordinary variety 
equally well. Even when obtained from the shop in the ordinary 
way. the price is quite inconsiderable, but as each point is used 
in the gramophone on one occasion only it ^follows that many 
thousands of them must be constantly thrown away. 

Screws used for fastening wood together, as disti^j^ct from those 
used in iron- work, are known as wood-screws. They are made in 
iron^/Steel or brass, but in all cases the principle on which they 
are ojiistructed is the same. Like nails, they consist of two parts, 
head and shank, A spiral thread is cut on the shaft for about 
two-thirds of its length in an upward direction, and a groove is 
sawn or filed across the head to receive the end of the screw- 
driver. Screws are made in all lengths from 4 in. to 9 in., and 
as each size is made in various thicknesses to suit different 
kinds of work and different purposes, it follows that there must 
be several score of different sizes from whw*: the purchaser may 
make his seh'ction according to circumstances. 

Round-headed screws are used for fastening the plates of 
bolts and rim locks to doors and for similar purposes. The under 
part of the head has the foim of a square shoulder which, when 
the screw driven home, fits flat upon the metal which is being 
fastened to the wood. The head rises from this flat shoulder in a 
semi-circular form and a groove is cut into the rounded head to 
receive the screw-driver. As there is little bearing for the 
tool, these screws should be turned with a very narrow 
screw-driver or a strong bradawl as with the ordinary screw- 
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'driver the groove of the screw b liable to be damaged and broken 
away. Round-headed screws are generally japanned so as to be 
uniform in appearance with the fitting^ in connexion with which 
they are used. Brass screws of this form are also made and 
' are used for such work as fastening brass plates to doors or other 
w6od-work where the ordinary flat-headed screw might mar the 
appearance of the work. 

The screws used for securing the handles of doors to the square 
bar or spindle by which the catch is turned are headless, the 
groove being cut into the flat end or top of the screw. These 
are known as set-screws and arc of the form used in metal- 
work, having a V-shaped or bevelled thread and a blunt or 
rounded point. 

Wlien using screws care should be taken to first bore a hole 
to the depth of the unthreaded part of the shank large enough 
to take the shank easily. The threaded part will force its way in 
all soft woods ; in the case of hard woods, such oak, a hole 
for the threaded part should also be made with a bradawl or 
fine gimlet. In order that a sciew may be easily withdrawn 
at any time when necessary, a small pot of grease or tallow 
should be kept ana the ena and part of the shank dipped into it 
before the screw is inserted. Screws which are about to be used 
should never ^>6 held in the mouth as they afterwards rust and 
great difficulty is them experienced in withdrawing them. 

In turning a screw care should be taken to keep the screw- 
driver upright in order to prevent slipping and consequent 
damage to the head of the screw and possibly to the work. 
For the reception of the head a cavity should be made either 
with the ordinary coimtersink bit or the rose-bit, to which refer- 
ence has already been mailc (see p. 63). When it is desired to 
sink the head below the surface of the wood, a hole large enough 
to take the head of the screw should first be bored to the required 
depth with the cent ^»it, and the hole for the screw may then 
be boroAi in the ordinary way. After the screw has been driven 
in the hole above the head should be plugged with a round piece 
of wood similar to that used in tJie work and with the grain 
running in the same direction. Any projecting portion may 
thcL be cleaned off so that the plug becomes unnoticeable. 
This process is known as plugging or pelleting. 

For the purpose of cutting the holes for sinking screws in the 
manner above described there has been recently introduced a 
special screw and plug bit (PI. VII). This bitean be gauged so 
as to give the desired depth for the screw and plug, boring 
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both holes in one operation. It is made in three sizes, | in. 
1*^ in. and ^ in. With the bit is furnished a plug-cutter to match. 
Ilie knives are interchangeable, and in case one is broken 
can be replaced at a small cost. 

In cases, where beads or mouldings held by screws have occa- 
sionally to be removed, brass serew-eups are used to receive the 
heads of the screws. A hole barely large enough both in diameter 
and depth to receive the cup should first be made with the centre- 
bit and the cup should then be forced in with a sharp blow of a 
hammer, a piece of metal or hard wood being interposed to 
prevent damage to the work, or the cup being driven bdow the 
surface of the wood. The hole for the screw can then be 
bored through the cup. 

Bolts and nuts are sometimes required by carpenters and 
joiners to hold large work together as in the case of frames of 
bedsteads and spring-mattresses or for fastening ironwork to 
wood, as when fixing up large gates. They are of different 
forms and size and are distinguished by the form of the head and 
neck. The principle upon which they are made is the same in all 
cases. The bolt may be either cylindrical throughout its length 
or may finish under the head in a square neck. The head may 
be square, hexagonal or rounded. Bolts with square or hexagonal 
heads are made with round necks and they ma^ be tightened 
by turning with a spanner eitlier the head of the bolt or the nut 
threaded on the other end. Rounded-headed bolts with square 
necks can only be tightened by turning the nut. 

Dowels or dowel-pins arc short round pins made of some tough 
hard wood such as oak or beech and used for jointing up boards 
or frames. Dowel-rods or sticks from which such pins may be 
cut are obtainable in lengths of about 3 ft. with diameters varying 
from i in. to J in. If the amateur is likely to use a large number of 
the pins it will be convenient and economwifkto purchase a bundle 
of the ready-made rods and cut off the lengths as they may be 
required ; if he ^vill only need them on rare occasions, he will 
experience no difficulty in making them himself. If it is desired 
to make them, pieces of straight-grained wood should be cleft 
and rounded roughly to the required size ; pointed slightly and 
then driven through holes of the exact diameters in a thick steel 
plate made for this purpose and known as a dowel-plate. As 
a rule, the diameter of the pin should not be more than one- 
third of the thickness of the wood in which it is to be used, but 
ij^^must in any case fit tightly into the hole bored to receive 
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it. The length should not be more than about 6 in. or the pin is 
liable to break when being driven in.* In order to provide a 
vent for the escape of the air and superfluous glue when the 
• dowel is forced into the hole a shallow groove should be cut 
down its length with either a tenon saw or V-tool. The end of 
the pin should be trimmed but only sufficiently to facilitate its 
entrance. It should on no account be rounded. These particu- 
lars with regard to dowel-pins will be sufficient to illustrate their 
use as alternatives to screws, nails or mere glue for the purjjose 
of connecting pieces of wood or framework of any kind. FurtJier 
details as to the manner of employing them will be given in tlie 
section of the work dealing generally with the methods adapted 
in making the various joints used in woodwork. 

In concluding our consideration of the question of tools some 
mention may be made of the chests which may be obtained from 
dealers completely fitted with the tools generally used in car- 
pentry and joinery. Provided that a good price is paid for 
such sets, and they arc obtained from a reliable dealer, the outfits 
obtained in this w*^ are excellent in themselves and certainly 
offer an attraction to the amateur who has not very definite ideas 
as to his requirements and who desires to be spaml the trouble 
of working out^the question for himself. They are also very suit- 
able for presentation. On the other hand, they cannot be 
expected to meet the individual needs of the amateur carpenter 
any more than a box or indeed any collection of books chosen 
similarly can be expected to exactly fit the requirements of the 
individual reader. Apart from the fact that sucli collections 
are based upon a single conception of the general needs of the 
average amateur and must therefore be entirely without char- 
acter, any outfit which is large enough to include all the tools 
which any individual worker is likely to lequirc will also contain 
many which will be r''’'»'\y, if ever, used. If, on tin; other hand, it 
is in any way restricted, sufficient regard cannot be paid to 
particular needs. On the whole, therefore, the amateur will be 
well advised not to purchase any ready-made collections, but to 
acquire at the outset only such tools as are generally regarded 
as essential for the ordinary operations of carpentry and to 
increase his stock gradually by obtaining additional tools as the 
requirements of tlie work in hand may call them into actual use. 
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CHAPTER IV 

♦ c 

SHARPENING TOOLS : THE WAYS AND MEANS EMPLOYED 

Sharp Tools a Necessity. — ^To do any kind of work in Carpentry ' 
and Joinery with blunt tools in a creditable and workman-fike 
manner is simply impossible, and it is because in nine cases out 
of ten that the amateur neglects to sharpen his saws and edge 
tools when they require it, that his work is so often done with 
difficulty, and presents anything but a satisfactory appearance 
when done. The professional carpenter and joiner will frequently 
slop in his work to put his plane-iron and chisel on the oil-stone — 
for hois well aware of the importance of having a keen edge to all 
cutting tools of this description — ^and he will take care to keep 
his saws sharpened and fit for use. It is necessary that the 
amateur artisan should follow the example of the regular mechanic 
by keeping his tools in a fit condition to do the work required 
of them ; and while he is learning how to perform the various 
operations in carpentry and joinery and how to use his tools, he 
should also learn how to'shar^n them wlien necessary. 

Modes of sharpening Tools. — ^All cutting tools must be pro- 
vided with a keen edge, and this is obtained by grinding 
them to a proper bevel on the grindstone and afterwards rubbing 
them on the oil-stone. Among striking tools the adze and hatchet 
will require sharpening on the grindstone, and, if necessary, a 
keener edge may be given by finishing off with a slip or small 
piece of oil-stone. All kinds of saws will require sharpening at 
times, and this must be effected principally by means of the saw- 
file. If the cutting edge of a bradawl be injured in any way it 
may be repaired and rendered sharp and even by filing. 

With regard to the question of sharpening saw^, it is possible 
for an amateur to get this done for him bjueme jobbing carpenter 
or by any itinerant saw-sf*ttcr, who goes his regular round at 
intervals with his bench and files, and whose chief customers are 
the butchers. It is better, however, that he should learn to do 
the work himself than trust to another. It is far better to be 
independent of another's aid in all operations of this kind, for 
when a man can do these things for himself the necessary work 
can be done at any time, whereas when the services of another 
must be invoked, delay and inconvenience must frequeiAly 

occur. 

' 

Form of Teeth of Saw.— A saw seems a very simple thing, but 
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it is surprising how few can sharpen and “ set *' a saw when it is a 
little out of order. If the amateur w'^ lopk along the teeth of 
any saw used for cutting wood, that happens to be in good or^» 
he will see that they do not lie straight, but that each tooth is 
bent outwards a little, either to the right or to ^e Idt, and that 
every other tooth is bent in the same direction. If a iiiie 
be drawn from point to point on each side of the teeth, it will 
be seen that the space enclosed is of some widths, wider, in fact, 
than the sheet of metal of which the saw is made. By frequent 
use these points get dulled and worn away, and the space is 
consequently diminished, and the operator finds it a difficult 
matter to get the saw through the wood in consequence of the 
increased friction between the wood and the saw-blade. To work 
easily the blade of the saw should be thinner towards the back 
than it is at the edge, that is to say, in all kind of saws but tenon 
saws, in which case the back is strengthened by means of a bar 
of iron or brass in order to impart the necessary stifiness to the 
blade. 

Saws should be k9pt greased. — ^Wlien not in use the blade of the 
saw should be kept well greased so that it may not become 
rusty and consequently offer much more resistance when it 
is being pushed through the wood. 

How to set the Teeth. — In sharpening a saw, the first thing to be 
done is to restore the original width between the points by 
bending the teeth outwards, alternate teeth being bent in contrary 
directions. A saw-setter will set the teeth with a peculiar 
kind of hammer, striking every other tooth with unerring aim and 
surprising celerity and then t\iming the saw over and repeating 
the operation on the remaining teeth. Great practice is of 
course necessary to do this with certainty, and tlie amateur 
is not recommended to-attempt it as there is considerable risk of 
damaging the saw by knocking out the teeth. 

The Saw-set; Its Action. — ^The amateur who desires to sharpen 
his own saws should obtain an instrument known as a saw- 
set. In its simplest fonn, the saw-set consists of a broad 
thick blade of steel, on either side of which are cut several 
deep grooves of different widths. If the saw be placed in a saw- 
vice, or between two boards so arranged that the saw can be 
held tightly between them with the teeth uppermost, the teeth 
can be bent to the right or left, as may be required, with the 
saw-set ; each tooth being held in turn in the groove of the proper , 

B.M.M. G 
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width then bent by a slight pressure of the hand on the handle 
of the saw-set. The chief difficulty with tliis instrument is in 
regulating the depth to which the tooth is held in the groove 
and the pressure required. Occasionally the str^ Will be too 
great and this may result in breaking a tooth. 

Patent Saw-set. — ^These difficulties may be obviated by the use 
of a patent saw-set. Several excellent forms of this appliance 
are now obtainable; but one of the most useful is that illustrated 
in Pis. VIII and XIV. In one popular form the die is rounded, 
fitted to the set with a screw and finished with four bevelled 
edges of diilerent depths, so tliat it may be adjusted to set teeth 
of varjdng sizes. 

Filing the Teeth of a Saw (PI. XIV).— After the saw has been set 
it must be sharpened. For this purpose the blade is held in a 
specially constructed vice with the teeth upwards and the teeth 
filed with a tapered saw file at a slight angle, about 30°, from 
each side. It is important that this angle should be maintained 
throughout the length of the saw. This is, ior the amateur, by 
far the most difficult part of the operation and before attempting 
the task of sharpening a good saw he will do well to obtain a 
certain amount of practice, either upon an old blade, the spoiling 
of which will be a matter of no importance or by working 
gently over a saw which has already been properly sharpened. 

Vice for Holding Saw, — With regard to the vice in wliicli 
the saw must be held while being filed, one of convenient con- 
struction is shown in PI. XIV. Its jaws are about 9 in. long, 
and it is jointed near the bench, so that the jaws can be thrown 
backward or forward at pleasure. A very convenient saw-filer's 
vice with guiding attachment has been specially designed to 
assist those who are not skilled in the njethod of saw filing and 
will enable them to file a saw correctly even without previous 
experience. The amateur, who does not wish to incur expendi- 
ture on such appliances, may manage to hold his saw for the 
process of filing by means of his bench screw, which will be de- 
scribed in connexion with the carpenter's bench. All that is neces- 
sary is to place a piece of i in. board somewhat less in width 
thsin the saw near the handle, on each side of the saw, and then 
screw wood and saw lightly against the side of the bench with 
the bench Screw, "nie piece of wood on the inside will keep the 
handle from touching the bench, if the saw be placed within 
the bench screw so that the handle is towards the right hand of 
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’ the operator as he tightens the screw. Saw files of difiexent sizes 
should be used for difEerent kinds of saws. 

Edge Tools. — For sharpening or rather for grinding edge 
tools such as plane-irons and chisels, the amateur must provide 
himself with a good grindstone. And here the opportunity must 
be taken to caution him against trusting his tools to itinerant 
knife-grinders and tinmen, who will in all probability spoil plane- 
iron or chisel, and render it utterly unfit for use. The edge- 
of the plane-iron or chisel when ground and nibbed on the oil- 
stone should be a straight line as true and even between its 
extreme points as it is possible to make it. If a. plane-iron be 
in any other condition than this as regards its edge, it uill not 
touch the surface of a piece of wood alike at ail parts of its 
edge, and the result will be that the surface will be taken off 
somewhat deeper in some parts than others, if it be possible to 
work at all with a tool in such a condition. 

Grindstones (PL XV). — Grindstones can be purchased in many 
different sizes, and fitted up in various ways. It is not desirable 
to have too small a^rindstone for grinding plane-iron, chisels, etc. ; 
the best size for the amateur is from 12 in. to 18 in. in diameter, 
and from 2^ in. to 3 in. in width. The commonest form of 
fitting up is to rest the ends of the axle of the grindstone on two 
parallel and horizontal bars supported on legs. The axle is 
prevented from jumping out of the grooves in which it is laid by 
iron loops or staples, and at one end it is square so as to receive 
the loop of a winch-handle, or handle-shaped like the letter L, 
by which it is turned by one person while another applies the 
iron to be ground to the stone. It is most likely, however, that 
the amateur will be alone when at work, and it will therefore be 
desirable for him to have a grindstone so placed that it can be 
turned by the foot of^thc operator, by means of a crank and 
treadle. It is a good plan to have one end of the axle made into 
a crank for the treadle, and the other end squared to take an 
ordinary winch handle, as he can then avail himself of the aid of 
another in turning the stone, when opportunity offers. Useful 
stones are made with an iron frame and trough to hold water, 
and of such a size that they may be placed on the carpenter's 
bench. These are fitted with a telescope treadle in some cases 
that they may be worked by the foot. Sometimes the grindstone 
is fitted with gear wheels, so that a considerable-speed may be 
attained. Generally the stone is fitted with a trough in 
which water is kept during the operation, but as soon as the work 
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is done the water should be poured away, as a stone should never 
be left to soak in water. Care must be taken that the stone is 
mounted in such a manner as to run truly, otherwise it is 
absolutely useless. The grinding''* surface of the stone must 
ako be kept level as any irre^arity will render the propdt 
grinding of tools an impossibility. 

Truing Grindstones. — Special appliances for the purpose of 
truing a grindstone which has worn unevenly may be obtained, 
but they are expensive. A simple method of making the stone 
true is to wear it down against a bar of iron or large worn-put 
file held firmly down across the trough or frame in such a position 
that any projecting parts of the cutting surface scrape against 
it as the stone revolves. The stone should first be softened as 
much as possible by soaking it in water. 

Grinding Plane-irons and Chisels (PI. XV). — In grinding plane- 
irons, chisels and similar tools the stone should be turned towards 
the operator and the tool should be held very firmly and quite 
squarely upon the stone at a point sufficiency near its upper 
part to allow the tool to be in a nearly horizontal position, while 
the bevel lies flat upon it. If the tool be held too low so that 
its handle points downwards the water from the stone will run 
on the hands of tlie operator and, moreover, the tool cannot be 
held so firmly nor the progress of the work so readily observed. 
The edges of the stone should be kept in use by constantly 
traversing the tool across its face. 

Patent Tool-grinding Appliances. — The amateur who experi- 
ences difficulty in properly grinding his tools in the ordinary 
way may simplify the operation and ensure perfect accuracy 
by the use of such an appliance as that shown in PI. VIII. This 
rest consists of a frame, through which the chisel or plane- 
iron to be ground is passed, being held in position by means of a 
clamp screw which works through the upper part of the frame. 
A small wheel, placed underneath the frame, travels on the surface 
of the stone, enabling the user to hold steadily in one position. 
Any desired angle can be given by adjusting the position of the 
tool in the frame. 

lEtovels of Chisels and Plane-Irons.— Plane-irons and chisels, 
when sent out by the manufacturers, are usually ground at 
the back to an angle of 25° but the bevel of the cutting edge as 
produced on the oil-stone is about 35®. When a tool is not held 
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firmly and flatly against the grindstone, the slope from the 
thickest part of the iron to the edge assumes a slightly convex 
form. V^en held firmly agaitist the grindstone and properly 
ground the surface produced is slightly concave or hollow and 
corresponds to the convexity of the grindstone throughout the 
whole length of the bevel. Of course, the larger the grindstone 
the less will be this convexity. When the tool has been rubbed 
on the oiktone a part of this hollow surface is taken away. The 
work should never be hurried by grinding to a more obtuse 
angle than that made by the manufacturer. This is indeed 
sometimes more obtuse than it should be, and carpenters reduce 
this angle and then the second bevel formed by the oil-stone 
restores it correctly. In grinding planes and chisels, especially 
the former, it is well for the* amateur to make use of a square to 
test the correctness of the edge as otherwise it may not be 
truly at right angles to the side of the tool. 

Gouges. — In grinding gouges care must be taken to ensure that 
the bevel follows the curve of the tool. The tool should therefore 
be held at right angles to the stone, i.e. in the same direction as 
the axle and lolicd forwards and backw'ards as the operation 
proceeds (see PI. XV). 

Grinding Axe or Adze, — When sharpening an axe or an adze, 
the tool should be traversed across the face of the grindstone 
until the notches have Ixjen taken out and the edge is clean and 
clear from one point to another (see PI. XV), If it is desired that 
the edge sliould be very keen it must be finished off by rubbing 
with a slip of stone. 

The Oil-stone and How to use it,— The oil-stone is constantly 
needed during all operations in cari)entry and joinery in which the 
the plane and the chisel called into use. It is, indeed, wanted 
far more frequently than the grindstone, for this is only necess- 
ary when the edge of the tool is altogether too dull to be 
sharpened by the oil-stone. There are two things to be taken 
into consideration here, namely, tlie nature of the oil-stone and 
the manner of using it, or rather, of applying the iron to it. The 
stoiK' should be set in a piece of wood so that its surface is per- 
fectly level, and over it a loose cover is fitted, made of the same 
kind of wood, which preserves it from dust and injury when out 
of use. 


Size of Oil-stones. — ^The most serviceable sized oil-stone for 
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the amateur is one about 2 in. wide and 8 in. or 9 in. long, and 
if one can be procured l!hat is a little wider it should be taken 
in preference to a narrower one. A stone should be neither too 
hard nor too soft, as a soft stone will soon wear, while a hard 
stone grinds slowly, and through the iron not biting fairly* on 
its surface, some time is taken in putting a good edge to it, 
that is to say, an edge of the necessary fineness, smoothness, and 
keenness. Sometimes, too, a stone is met with which has a hard 
spot in it, over which the tool slips, and as the rest of the stone 
wears away the hard spot rises slightly above the level of the 
other part. On such a stone as this it is impossible to sharpen a 
tool properly. 

Selecting Oil-stone. — ^Turkey stones are considered to be the 
best, and they are so undoubtedly when they are really good, 
but a good Turkey stone is very expensive. Next to these in 
quality are the Arkansas stones. It has a perfectly smooth 
surface is of very hard substance and grips well. It is probably 
the best stone for very fine edge tools, but like the Turkey 
variety is high priced. This is due to the*expcnse of cutting. 
Washita stones, another Variety of American oil-stones, are also 
very good. Of other stones of tliis dcscriptioij the Chamley 
Forest oil-stone is as good if not superior to any others. It may 
be known by its green slate colour. Probably the most useful 
oil-stones for the purposes of the amateur are the recently intro- 
duced India oil-stones. They arc manufactured of pure corun- 
dum, and are made in three grades — fine, medium and coarse. 
The fine stone is fast cutting and close grained, leaving a smooth, 
clean edge on the hardest and finest of steel tools, with results 
similar to those obtained from the ordinary grade of Arkansas 
stones. The grades are also obtainable in combination, one face 
of the stone being medium, and the^ther face coarse grade. 
These combinations are very convenient, as the coarse side can be 
used for sharpening dull tools or where fast work is desired 
without regard to fine finish, and the medium side when a finer 
edge is required or for finishing, after the coarse side has been 
used. ^ ' 

Substitute for Oil-stone. — A very efficient substitute for an oil- 
stone is often made by carpenters by mounting a strip of zinc 
about 8 in. in length and 3 in. in width on a suitable piece of 
wood and giving it an abrading surface by sprinkling on it a 
mixture of flour of emery and oil. In fastening the zinc to the 
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' wood the metal is bent over the ends of the wood and nailed or 
screwed lengthways with the grain,* so in the operation of 
sharpening the whole of the surface is available. The cutting 
action of this “ stone ” is very rapid, but the edge produced is 
ndt so fine and smooth as that obtained by the^use of a good 
oil-stone of the ordinary kind. 

Oil-stone Slips. — For sharpening the hollow sides of gouges and 
similarly shaped tools slips of oil-stones are obtainable in shapes 
and sizes suitable for the curve of the edge of the tool. Illustra- 
tions of the form commonly used are given in PI. XVI. For 
general use, however, the amateur who uses such tools to any 
considerable extent may obtain an emery slip-stone with 
a large variety of curves along its edges which render it 
suitable for all sizes of tools with either inside or outside bevel. 

Lubricants for Oil-stones. — Various kinds of oil arc recommended 
for use with oil-stones, but as a general rule it will be sufficient 
to bear in mind that the oil should not be of a gummy or clogging 
nature, as in the ouse of linseed oil, for this will in time harden 
on the stone and produce a glazed surface which will be without 
bite or grip and therefore useless for wearing away the steel 
of the tool, "paraffin and other mineral oils harden the stone 
itself and should also be avoided. The oils most generally 
recommended are neats- foot and olive or sweet oil. Some work- 
men prefer to dilute these oils with a small proportion of paraffin, 
and on quick-cutting stones this mixture is doubtless an improve- 
ment on the oil alone. 

Cleaning Oil-Stone. — Great care should be taken that no 
foreign gritty matter or workshop dirt of any kind accumulates 
on the face of the oil-stone. To obviate this, the cover of the 
box should invariably dffe kept on the stone when the stone is 
not in use. If put aside for any length of time the stone should 
be first thoroughly cleaned with a piece of cotton waste or soft 
rag. 

Hardened Oil Stones. — If in spite of care in the selection of 
lubricants the surface of the stone should become hardened, the 
trouble may sometimes be remedied by washing the stone with a 
little paraffin or turps or by boiling it in soda water. When 
paraffin or turps is used the stone should be wiped dry immedi- 
ately after being cleaned. If the methods given above fail to 
restore the cutting quality of the stone, the surface should be 
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cleaned off by rubbing the stone on a piece of emery cloth laid 
on a flat board or by holding it against the side of a revolving 
grindstone. 

Method of Sharpening Tools on Oil-stone.— The great difficulty 
which the amateur will experience in setting a tool on the oil- 
stone lies in keeping the bevel at the same angle with the stone 
throughout the operation. As he moves the tool bctckwards 
and forwards along the stone, he is apt to give it a different 
inclination when close to him than when at a greater distance, 
the angle at which the tool is inclined being greater when in the 
former position than in the latter. In order to counteract this 
variation of angle it is evident that the tendency to be aimed at 
is the raising of the hand slightly as the tool moves further 
from the person instead of allowing it to take different angles 
of inclination during its movement over the stone. The elbows 
diould be squared, and the hands and arms should have freedom. 
The tool should be grasped with the right hand so that the first 
finger only is held above. The fingers of the left hand should 
lie together and straight upon the upper sidt, their tips fairly 
near the edge of the tool, the thumb being underneath. The tool 
will thus be held firmly and well under control. (See PL XIV, 
Fig- 5). 

Mechanical Aids in Sharpening Tools. — The amateur should 
not be disheartened if, for some little time, he should fail to 
obtain a sharply defined bevel, and a good cutting edge upon 
his chisels and plane-irons. Although the sharpening of edge- 
tools is generally acknowledged to be a difficult matter for 
beginners there is no actual reason why the proper method 
should not be acquired. If, however, in spite of carefully follow- 
ing the instruction given above, afte^omc practice he is still 
unable to obtain satisfactorv results he may desire rather than send 
his tools to a professional man to obtain one of the many excellent 
contrivances wl'.ich have of late years been introduced to help 
him in this respect. In PL VI 11 is shown an invention for holding 
chisels and plane-irons while sharpening them either on the oil- 
stone or grindstone. When the tool is put into the holder and 
brought to the right bevel with the adjusting screw it is a simple 
matter to bear it on the stone and by moving it forwards and 
backwards to obtain a perfectly uniform bevel and a keen edge. 
This appliance is sold at a very moderate price, but the amateur, 
with the exercise of a little ingenuity, should have no difficulty 
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in making of hard wood a similar appliance which would serve 
its purpose qiiite well until he has learned to manage without 
its assistance. 

i 

Levelling the Oil-stone. — When sharpening plane-irons and 
chisels, the strokes should be made as nearly the full length of 
the stone as possible in order that the wear may be even over the 
whole of the surface. If only the middle of the stone be used a 
hollow will be formed and the edge of the tool will obviously 
correspond in shape. After a great deal of use this must happen 
to the stone in any case, but as soon as any concavity becomes 
apparent the level of the surface should be restored by rubbing 
it down on a piece of emery cloth tacked to a board or with a 
mixture of fine sand and water on a piece of plate glass. 

Wire-edge on Plane-Irons and Chisels.— After a tool has been 
sharpened on the oil-stone in the manner described, a small 
portion of steel known as a wire-edge will often remain upon the 
tool, although the edge of the iron itself may be perfectly keen. 
To remove this wire edge, the tool should be laid flat on its face 
and in this position*rubbcd lightly on “the stone. (PI. XIV, Fig. 
6.) It should then be finished ofi with a few strokes on a piece of 
buff leather (P]. XVI, Fig. 3). The practice of workmen in using 
the palm of the hand for the purpose is not to be lecommended 
to tlie amateur, although it is quite safe when done slowly and 
carefully. 

Testing the Edge of Tools. — Carpenters may often be seen to 
test the sharpness of tools by drawing the thumb gently along 
the edge, l or the amateur, however, the better method is to 
examine the edge by holding it up in a good light. If the tool 
has been properly sharpened, the edge will be quite invisible ; 
if a fine shining line appears a perfect edge has not been pro- 
duced and the operation*of sharpening should be continued. 

Sharpening Gouges. — After being ground to the proper 
shape, gouges are finished on the oil-stone, on the outside by 
giving it a rolling motion as, being held at right angles to the 
length of the stone, it is moved forwards and backwards on the 
surface, and on the inside by rubbing them with a suitably 
shaped slip of oil-stone (as shown in PI. XIV, Fig. 4 and PI. 
XVI, Fig. 5 respectively). 

The Spokeshave. — Spokeshaves may be sharpened by removing 
the blade from the stock and rubbing it on the inside with a flat 
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slip of oil-stone (PI. XVI, Fig. 6), and lightly rubbing the outside 
on the ordinary oil-stonfe. If any difficulty is experienced in 
holding the small iron, it may be fixed into a saw-kerf made 
across the end of a small fiat piece of wood with the edge of 
the blade projecting beyond the wood, which should be bevelled 
off so as to allow the iron to lie fairly flat on the stone. It may 
then be sharpened like a plane-iron. 

Scrapers. — When the scraper ceases to take off shavings of 
uniform thickness it should be sharpened. To ensure that all 
irregularities in the cutting edge are removed the steel should 
be first placed in the bench vice and the edge trued up with a 
smooth tile and finished with a flat slip of oil-stone. If 
desired, the edge may be slightly rounded from end to end. 
It should, however, always be square across. In order to re- 
move any wire edge and leave the edge of the scraper perfectly 
square it should then be lajd flat on the oil-stone and rubbed 
lightly forwards and backwards, as when removing the wire edge 
from a plane-iron or chisel (see PI. XIV, Fig. 6^ After this 
operation, the scraper should be laid on tli 2 bench and with a 
burnisher or other smooth piece of steel $uch as the back of 
a gouge the arrises or edges should be drawn up in the manner 
shown in PI. XVI, Fig. i. Finally the scraper .^nould be held 
firmly on the bench and the arrises should be forced down by 
passing the burnisher lightly but with even pressure once or 
twice along the edge in the manner shown in PI. XVI, Fig. 2 . 
The angle at which the burnisher is held and the burr is formed 
with reference to the surface of the scraper wiU determine the 
angle at which the scraper is to be held when in use. 

Gimlets. — In order to sharpen a gimlet, a hole should be made 
with the tool itself in a piece of hard wood, such as oak, to the 
depth of about one inch. After witltdrawing the gimlet the 
hole should be filled with a mixture of fine emery and oil. The 
gimlet should then be again inserted and when screwed down 
about another hall inch should be turned vigorously forwards and 
backwards until perfect cutting edges have been formed. 
From time to time during this operation fresh emery and oil 
should be added. A fine polish may afterwards be given to the 
ginflet by repeating the operation, but using a piece of soft wood 
and filling the hole with dry flour emery or brick dust. 

Bradawls. — ^These may be sharpened with a smooth file and 
afterwards finished on the oil-stone. 



. SHARPENING TOOLS 107 

Boring-bits^-— The ordinary centre-bit, if treated with care, 
rarely requires sharpening. When necessary, the horizontal 
cutter should be sharpened with a file in the manner shown 
in PI. XIV, Fig. i; the vertical cutter must be sharpened on 
th© inside only. A smooth file should be used and the cutting 
edges finislied off with a slip of oil-stone. Other boring bits^of 
ordinary patterns should be treated similarly. 

Forstner-bits. — ^The special method of sharpening these bits 
(see p. 64) recommended by the makers is as follows. Take a 
hard three-cornered file and grind smooth at the front end, thus 
making a three-cornered scraper. Scrape the inside of the 
flange until sharp and take off the outside wire edge with a piece 
of oil-stone. Then file the cutters with a small fine-cut file. For 
very smooth work take the edge off so as to form a very slight 
bevel on the outside edge of the flange, always being careful to 
have the flange project a little beyond the cutters. In the case 
of the bit being too hard, heat a pair of tongs and take hold of 
the shank at the back of and close to the flange and draw the 
temper to a light blue colour. Then cool in water and the bit 
can be easily filed and scraped. 

Screw-driverl;. — The end of the screw-driver blade should not 
be sharp, as chipping, both of the tool and of the head of the 
screw, is in this case likely to occur. If, on the other hand, it is 
too blunt or the angle of the bevel to which it has been ground is 
too obtuse it will not seat itself properly in the slot in the 
head of the screw and under the strain of turning may slip and 
damage the work. In order to form a proper edge to the screw- 
driver, the end of the blade should be placed on the grindstone 
in the position and at the angle shown in PI. XV, Fig. 2. 
When ground in this way it will enter the head of the screw and 
grip tlie bottom of the siot and at the same time will have little 
play or tendency to slip when it is turned. 

Tools, To remove Rust from, — ^The amateur's tools may some- 
times be allo'ved to get rusty by being left for a short time in the 
ram when working out of doors, or the dampness of the shed 
or workshop in which he carries on his operations may pro- 
duce the same result. The latter cause is a very common 
source of rust in tools, and even if the shed "be perfeclJy 
water-tight the dampness in the air itself during prolonged 
rain and wet seasons will frequently do much mischief. The 
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following is a simple method of removing rust from steel which will 
be found useful : — ‘ 

Cover the metal with sweet-oil well rubbed in. Allow to 
stand for forty-eight hours, and then rub with unslacked Ume 
reduced to as hne a powder as possible. 

Another method is tp immerse the article to be cleaned for a 
few minutes in a strong solution of cyanide of potassium, say about 
half an ounce in two ounces of water ; take out and clean it 
with a tooth-brush with some paste composed of cyanide of potas- 
sium, Castile soap, whitening, and water ; the paste should be 
about the consistence of thick cream. 

Rust Preventives. — Prevention, however, will be deemed by 
many far better than the cure, and when tools have to be 
left in a shed or workshop without any means of warming it 
throughout the winter months, when they are seldom used, it 
may be profitable to subject them to some such treatment as the 
following : — 

I. Boiled linseed oil will keep polished tools from rusting, 
if it is allowed to dry on them. C ommon speflrm oil will prevent 
them from rusting for a short period. A coat of copal varnish 
is frequently applied to polish^ tools exposed tq the weather. 
Woollen materials are the best for wrappers for metals. 2. Iron 
and steel goods of all descriptions are kept free from rust by the 
following : — ^Dissolve | oz. of camphor in i lb. of hog’s lard, 
take off the scum and mix as much black lead as will give the 
mixture an iron colour. Iron and steel and machinery of all 
kinds rubbed over with this mixture and left with it on for 
twenty-four hours and then rubbed with a linen cloth, will 
keep clean for months. 

In applying the boiled linseed oil care should be taken that 
the metal is clean and bright. 'I'he oij^ should be warmed and 
the linen pad with which it is applied should be thoroughly dried 
by heating it. The oil should then be allowed to dry without 
handling and, to make sure, a second coat should be given. 
Boiled oil gives the metal a gun-metal tone, but this is no dis- 
advantage. 

Another good varnish for the prevention of rust may be made 
as follows : — 

Ingredients : — Resin, 120 parts ; sandarac, iSo ; gum lac, 
60 ; essence of turpentine, 120. Take the first three of these 
ingredients in a pulverized form and digest them by regular 
heat till melted. Then add the turpentine very gradually, 
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stirring all the time. The mixture should be digested until 
thoroughly dissolved, when rectified sf)irit. 180 parts, should 
be added. It should then be filtered through fine cloth or 
^ blotting paper and preserved in, wcll-stoppered bottles or jars. 


CHAPTER V 
JOINING WOODWORK 

Joining Woodwork.— Having provided himself with tools, and 
having learnt in some measure how to handle them and how to 
use them, the next thing to which the amateur artisan must turn 
his attention is the consideration of the various methods employed 
in joining timber and pieces of wood together. But before 
attempting any of these operations, though they may be said to be 
operations that are performed every day in carpentry and joinery, 
it is absolutely necessary to be able to saw and plane w'ood in 
an efficient manner — to saw truly and straightly in the proper 
direction, and to plane up the surface and the edges of a piece of 
wood in a workmanlike manner. 

Planing, Operation of,— The operation of planing has been 
already dwelt ' on to some extent, but the imi)ortance of 
rendering perfectly true and square by this means the pieces of 
wood which are afterwards to be joined together can hardly be 
over estimated. ' One of the first, and perhaps the most frequent, 
of wood-working operations, is that of planing a piece of rough 
wood down to a certain size and thickness. Indeed, whatever 
joint the amateur wishes to make, he must first plane the different 
pieces to the right thickness and shape. Nothing but opera- 
tions in rough carpentry, such as framing pieces of timber to- 
gether, can be done without the aid of the plane ; in joinery nothing 
whatever can be done w'ltliout it. For this reason it will be 
an advantage to the amateur to give further details of the actual 
process 

For the sake of clearer and easier explanation, let us suppose 
that a piece of wood, square in shape, is wanted with sides of 
twelve inches each way. and one inch in thickness. The piece 
of wood which is to be worked into the above dimensions 
must be rather larger every way, and should be sawn off from 
the most convenient piece in the amateur’s possession. 

Allusion has been made once or twice to the carpenter’s 
bench, but this will be described in the following chapter, and 
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instructions given for making this, and also the stools or trestles 
that are so necessary i»/hen sawing timber or mortising. The 
uses of the parts of the bench, of whicli mention must necessarily 
be made in the following description of planing, will be readily 
understood. Having sawn off the piece of timber, lay it on, the 
bench just as it is, in the rough, with one side bearing against the 
bench stop — generally a piece of wood fitted tightly to a square 
hole in the bench, and which can be depressed till it is level with 
the surface, or raised by a few blows from a hamnier until it 
stands above it at a height sufficient for the purpose required. 
In this case it may be about i in. above the surface of the bench, 
and therefore rather more than J in. below the upper surface of 
the wood that is about to be planed. If it projeA in the least 
degree above the surface of the wood to be planed, it will inflict 
serious damage on the cutter of the plane. 

Whenever possible — ^and this is generally the case — ^the wood 
must be planed in the ditection of the grain (see p. 5 1 ; it is not only 
much easier, but a oiuch better surface is obtainable. The bulk 
of what has to come off must be taken off with the jack-plane. 
Take hold of the handle with the right hanti put the left on and 
over the plane, just in front of the escapement or clearance hole, 
lay the plane flat on the wood and push it forwards, pressing 
hard with the left hand at the beginning, and witft the right hand 
at the end of the stroke ; bring it back and again send it forward 
by firm, even strokes, taking great care to keep the plane always 
parallel to the surface of the wood and to avoid letting the ends 
drop at the commencement and termination of the strokes. 
This is a very common fault with beginners, but unless it is 
overcome the surface will never be flat or, as it is generally 
termed, " trae.” The necessity of guarding a^inst this tendency 
cannot be too strongly impressed upon the mind of the amateur 
because it is much easier to acquire the proper method at the 
commencement than to got out of badTiabits when once acquired. 

Plane-Iron, Adjustment of. — If when the plane is passed over 
the wood no shaving comes off a slight tap with the hammer on 
the front end of the stock w ill generally be found sufficient to caxise 
the cutting iron to project the required distance beyond the sole, 
but if this method fails a very gentle blow should be given on 
the top of the iron itself. Care should be taken to strike in the 
middle of the iron or one comer will project farther than the 
other. If this should happen, the iron may often be set square 
by striking it at the top on the same side as the comer which is 
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oat. If the iron made to project too far it will cause the plane 
to chatter and to wotk hard, or, as carpenters sometimes say, 
"too rough," To remedy this the stock should be tapp^ 
' smartly behind ; one or two blows will bring out not only the 
plariing-iron, but the wedge also. They should then be re- 
adjusted. Having finally adjusted the iron, the wedge should 
be firmly driven in, but not to such an extent that it cannot 
easily be loosened or removed. Any excessive force will result 
in the plane being damaged or even split. When the plane is 
properly set the operator will be able without any violent exer- 
tions to pass the plane smoothly over the wood, taking off at each 
forward stroke clean shavings of even thickness and the planed 
surface will be smooth and level. 

Testing Planed Surface. — ^When one side of the wood is planed 
it should be tested for hollowness or roundness by lajnng one 
of the lower edges of the plane across the wood, when any 
such defects will be noticeable on account of the light 
passing between tlie plane and the board. In order to detect 
any twist br " wind " in the surface it is necessary to apply 
two perfectly parallel strips of wood known as winding 
sticks," Thes » are usually about i6 in. long, 2 in. wide, ^ in. 
thick at the bottom, i and J in. at the top. They are placed 
parallel to each other at the respective ends of the board, as 
shown in PI. XII, Fig. 2 . If when the head of the worker is low- 
ered, so that the eye is level with the lop edge of the nearest stick, 
that edge lies exactly parallel with the more distant one the 
board is known to be " out of winding " ; any inaccuracy is 
easily observable as it is apparently increased by the length of 
the sticks being greater than the width of the board. If any 
defect of this sort exists it must be remedied first by planing the 
board diagonally and aft-'rwards by going over it again length- 
y/dys. When one side of the board is found to be correct it 
is termed " faced " and should be marked with a pencil " face 
mark " near to one of the edges. 

Planing to Proper Thickness.— When one side of the wood has 
thus been trued, the marking gauge should be set at i in., and a 
line struck along each of the four edges of the board. It should 
then be laid on the bench with the planed side downwards and 
planed neatly down to the line just struck. When both sides 
^ve been smoothed off with the smoothing plane tlie board 
will be the exact thickness required. 
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edges of boards which presents no great di£&culty if t^ 
possesses a grooving plane or " plough and which, owing 
greater siirface of wood to be glued, is much stronger than 
plain square joint, is shown in Pi. C, Fig. 2. After the edges w 
board have been planed true, a groove, which must never bft 
more tlian onerthird the thickness of the boards j;o be joined^ 
and which is generally less, is then cut in the .middle of both 
edges with a grooving-plane or plough. The tongue whidi is 
to be pressed into the grooves to hold the boards together must 
next ^ planed to the proper dimensions, and when it is ready, 
should be coated with glue, and inserted into the grooves, the 
edges of the board being brought close together by means of a 
clamp, or pair of clamps, and held tightly till the glue is dry. 
Tonies may be made with the grain running in the same 
direction as the bwds or transversely (Fig. 3) ; the grain may 
also cross the tongue diagonally (Fig. 4). T hese varieties 
are known afr sltp, cross and feather tongues respectively. 
Cross tongues are the strongest, but as they are more difficult to 
make it is doubtful whether the balance of advantage is in their 
favour. 

Planinti Shp and Laths . — ^Whenever the amateur artisan has 
occasion to plane down a long slip for tongue, or anything long 
and slender, and consequently weak, instead of ph'iciug the wood 
against the bench stop, and planing towards it — ^in which position 
the fust stroke of the plana would snap the wood — ^he should 
nail, or otherwise fasten, the extremity of the slip nearest to 
him, to the bench, and plane from it. Whatever may be the 
length, it will then be 'easily accomplished. The amateur 
artisan should adopt this plan in planing any piece of thin, narrow 
wood, as laths for trcUis-work. 

Matched or Tongued Joints (PL C, Fig. 5) are similar to the 
abo 0, but the tongue is formed on the edge of one of the pieces 
of wood to be joined. After the edges of the two boards have been 
planed true, a groove one-third of ttieir thickness, and sometimes 
a little less, is cut in one piece by means of the grooving iron of 
a match plane, while with the aid of the tonguing iron a Mgue is 
cut in the other. This tongue should completely fill the groove, 

S.M.M. H 
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but should not fit so tightly that it cannot readily be pulled out 
with the hand. An exemplification of this mode of joining boards 
is to be found in match-boarding (Figs. 6 and 7] . It is used chiefly 
when a large surface has to be covered with boards, and it is neces- 
sary to connect their edges in such a way that the edge of one may 
hold down and retain in its place the edge of that which h:is 
been placed in position just before it. Match joints are only 
used for joining thin wood. The special planes must be kept in 
good order as, if the corner of the cutters forming the tongue 
become at all rounded, it is impossible to make a close joint. 

Dowelled Joints (PI. C, Fig. 8). — In place of tongues, dowel pins 
(see p. 94) are often used to strengthen glued joints. The amateur 
will find this method useful in many ways. - An exemplification 
of it may be found in the joining of the leaves of a dining-table, 
by small wooden pegs which project from the edge of oni* leaf 
at right angles, and fit with great accuracy and nicety into 
holes made for their reception in the edge of the leaf that is 
placed next to it. In dowel jointing the pins may be inserted 
either perpendicularly to the surface of tl]e work, or, with a 
view to greater strength, they may be pla^''d in an inclined 
direction, but in either case if more than one, be used in any 
particular joint the pins must be perfectly*" parallel. In 
jointing two boards in this manner, the boards should be 
placed back to back so that the edges exactly coincide and, with 
the aid of the square, lines should be drawn across the edges 
8 in. or 12 in. apart. The gauge should then be set to exacily 
half the thickness of the wood and, from the face side of each 
board, lines should be drawn across those made at right angles to 
the edges. At the intersection of these linc^, holes for the clowel- 
pins should be bored with a twist bit to the required depth, and 
perfectly square with the edge. Tlie angle at w'hich the hole has 
been made in the first board should bcT tested and any necessary 
correction made by inserting the pin and, after placing the two 
boards with their edges quite parallel, marking the direction of 
its axis across the face of the other board. I n order to remove any 
burr which might prevent a close fit, the holes may be very 
slightly countersunk. Before finally inserting the pins, glue 
should be applied with a small stiff brush to the inside of the 
holes. As soon as all the pins have been inserted in one side, 
the projecting ends should be cut to the exact length required 
and the edges trimmed off. The second set of holes and also the 
edges of the two boards should then be glued and the whole 
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fitted together and securely clamped. Three points which the 
amateur when making such a dowel joint as that described will 
do well to remember are (i) the ed^s of the boards should be 
shot perfectly straight ; (2) the ends of the pins projecting 
fropi the edge of the first board should not be too long for the 
holes bored in the second board for their reception ; and (3) no 
superfluous glue must be allowed during the process to set 
around the first set of holes in such a way as to prevent the edges 
of the two boards from being pressed close together. If possible 
the glued edges should be well heated just before the final heating. 

Dowel jointing is generally regarded as a method of joining 
frame-work to be adopted only when the ordinary tongue-joint, 
which is commonly supposed to be much stronger, would be 
out of place or unsightly. It may be mentioned, however, that 
in recent years this method has been adopted in connexion with 
the manufacture of furniture to an extent which is little realized 
by the ordinary joiner and cabinet-maker. In many of the 
large factories established in the East End of London, where 
foreign w'orkmen are employed and time is an all important 
consideration, the wocess would, in fact, appear to have almost 
entirely replacc^^hat is considered the old-fashioned method 
of the English^orkraan. In addition to the great saving of 
time effected, it is claimed tliat properly made dowel-joints 
are at least equal in strength to the mortise and tenon, that the 
method may be applied to almost every variety of work, and 
that it has the further advantage of making a practically invisible 
joint. 

Dry Edge Joints arc used cliiefly for connecting the edges of 
flooiing and matchboarding. 

Ploughed and Tongued dry joints are similar to those described 
under this h^^ading abovf^ but the tongue fits loosely in the 
groove and merely serves the purpose of holding the boards in 
their relative j^ositions and of preventing dust or draught from 
passing through the joint when the boards shrink. In PI. C, 
Fig. 9 is shown a section of boards connected in this way with 
the tongue made of wood. In some cases a thin iron tongue 
is used, as illustrated in Fig. 10. This gives a greater depth of 
wearing surface. 

Filleted Joints are formed by laying a loose tongue or fillet in 
a rebate formed on the back of the boards. They are used in 
the case of exceptionally thick flooring. The advantage of this 
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form of joint is that any single board can be removed without 
disturbing others. The fillet is much thicker than the ordinary 
tongue. 

Rebated Joints are formed by overlapping the debated edges 
of the two boards to be joined, the step or half cut from one 
being exactly filled up, the half or projecting part left in the 
other. This joint is a variation of the filleted joint, the fillet 
being formtid from the solid of one of the boards. 

There are several other forms of edg(‘ joints, such as dove- 
tail grooving joints, bevel tongue and lip join/s for secret fixing, 
i.e. without visible nails, PJ C, Figs, it, i3, 13 and 14, but as these 
will rarely, if ever, be used by the amateur it is not necessary to 
-urlher describe them. 

Angle Joints.— The two methods generally adopted in joining 
boards at right angle‘s arc called keying and dove-tailiug. 

Butt or Square Joint. — A fuither simple method which may 
be useful to the amateur and which may first be described, 
is that which is commonly ado])ted fofv nailing together 
packing cases. In I’d. D, Fig. i, is shown the Wu.v in which this is 
done. The edge of one board is brought a.'iainst tii e inner surface 
of another, and nails are driven through the former into the 
latter to fasten the boards together. TIk; joint is a weak one, and 
a very little force will serve to disconnect the boards ; but when 
four boards are nailed together in this way, as tlie four sides of a 
box or packing-case, one corner strengthens another, and when 
the bottom is nailed on, it is ditticult to wrench the boards 
asunder. 

Rebated Joint (PI. D, Figs. 2 and 7). — When wood of some 
thickne'^s is used, as in niddngasmall frame for tlie reception 
of plants, a shallow rcl ote may be* cut at each end of the 
sides, affording a slight idioulder against which the boards, 
which form the 1o|\ and bottom of th(‘ frame, can be lodged 
previous to nailing the whole together. 

Keying.- - One of the most useful and most frequently required 
joints in joinery, is that which is used to unite tw'O pieces of 
wood to each other at right angles. For very light work, and 
where strength is of secondary importance, the method showm in 
PI. D, Fig. 3, and termed " keying " is generally used. The edges 
are bevelled or mitred away each to half the required angle. The 
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bevelled 'edges are glued together and when dry three or four 
cuts are made with a fine saw diagonally across the joint. 
Thin pieces of wood of such a thickness that they fit tightly into 
these saw-cuts are then coated with glue and forced into place. 
When dry they are cut off level with the surface. If done well this 
m'akes a very neat joint, the saw-cuts being hardly observable. 
When greater strength is required the dove-tailed form of 
key shown in the same illustration and in Fig. 4. may be used. 
Another’method of keying is shown in Fig. 5. 

Corner-piecing. — In this method the edges are mitred to- 
gether as in that last mentioned, but when glued together, in- 
stead of using slips of wood inserted into saw-cuts to keep them 
together, a corner piece is made to fit and glued or screwed on 
inside (PI. D, Fig. 6). The joint is very simple and neat, but 
it is not very strong. It is often used for joining the comers 
of workboxes and for similar purposes. In wnrkboxes the 
comer pieces, if not carried up the whole length of the joint will 
serve as a support for the tray. 

Dove-tail Join^ — Of this jojnt there are four kinds; the 
common or sing^ dove-tail, the compound dove-tail, the dove- 
tail for draweJoronts and the mitre dove-tail. Although it will 
be n(;cessary to mention the peculiarities of these in turn, it is 
needless to describe in detail more than the constniction of the 
single or common dove-tail in (letail, for one and the same princi- 
ple of construction eharacleri/.cs the whole set, and is followed 
in them all. • 

Common Dove-tail Joint (PI. D). — When appearance is of little 
consequence and strength of the utmost importance, the common 
dove-tail joint should be used. In the illustration. Fig. 
10 shows the pin, as it is called, and Fig. 9 the socket of a 
single dove-tail. Very fiw workmen follow any arbitrary rule 
as to the proportions and shape of the different parts ; they go by 
their judgment and their eye, and if they have had any experience 
they are seldom WTong. To the amateur, who cannot be expected 
to have had muph, if any, practice, the following hints will be of 
material assistance. If he works according to rule when he 
commences, practice will soon make him familiar with the pro- 
portions, and render any measurement or rule unnecessary. 
This does not of course do aw'ay with the necessity that exists for 
marking the depth of the pin and socket with the marking- 
gauge. This must be done even by the best of workmen. Hard 
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and tough wood will admit of a more acute angle \han soft 
wood, or wood that is subject to split or chip. 

Method of Marking out : — Dimensions of Fin and Socket, (PI. D, 
Fig. lo). — Let us take the pin and socket shown in the above 
illustration as an example. It is, as it has been said, the pin and 
socket of a single dove- tail, but the same rule is followed in the con- 
struction of all. Having determined the depth of the pin, whicJi 
will be governed by the thickness of the board in which the socket 
' is to be cut, into which the pin is to be fitted, set the head of the 
marking-gauge to the required distance from the point ; and, hold- 
ing it against the end of the wood, mark on its four sides in suc- 
cession the lines E C, C K (Fig. lo), and the lines opposite to them 
from E and K on the sides that are not shown in the drawing. 
Next divide E C into three equal parts in the points D and B, D B 
being the central third, that is, the root or bottom of the pin. 
Draw two lines, B A and D F, at an angle of 70° or 80° to C B and 
E D, respectively. Draw two other straight lines, A H, F G, 
at right angles to F A. Perform the same operation on the side 
of the wood which is hidden from view ; that is to say, trisect 
the line from K to the corner formed by the meeting of the 
lines K and E, and join the points on eithcrVde of the central 
third, to G and H respectively, one of these o^ng H I, which 
is shew'n in the diagram. The amateur will find ruf good practice 
to copy the diagram on a larger scale, completing the parts cut 
away on each side of the pin with doited lines. This will 
materially assist him when he is putting the directions given into 
practice in wood. Assuming that these lines have been marked 
on the wood, the operator should lay the tenon saw upon the line 
C K and cut across the grain till it comes to B I. Lay the saw 
next upon A H and saw in a direction very nearly corresponding to 
that of "the grain until B I has been reached and a junction effected 
with the saw-cut first made through C K. Remove the piece of 
wood thus detached and proceed in the came manner on the other 
side. If a smooth cut has been made, nothing further is Required 
to be done to the pin ; but, if roughly sawn or the two saw-cuts 
do not meet and the piece nearly cut off is torn away, any pro- 
iections that are left must be cut away with a chisel. Having 
finished the pin, it now remains to cut the socket for its reception. 
First, lay the pin upon the end of the piece intended for the 
socket, that is to say. on theendsho^vn uppermost in Fig. 9, and 
with a sharp pencil mark on the end of the shape of the pin. 
The lines thus marked would be those shown as A B and C D in 
Fig. 9, the part between B and D receiving the narrow part 
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’ or throat of the pin, and that between A and C the wide end, namely 
the parts lettered respectively D B and A F in Fig. 10. Saw down 
to the required depth shown by the line E F. This depth is equal 
to the thickness of the wood from C to K in Fig. 10 and straight 
liqcs should be previously marked all round at this depth with 
the square. When the saw-cuts have been made through A B 
and C D to the necessaiy depfh, the central piece must be removed 
with a chisel. The piece removed, if it could be taken away 
without Ijreaking it, should be exactly the shape of the pin and 
slightly smaller because the pin has to replace it and it is neces- 
sary that the pin should lit fairly tight into the opening cut for 
its reception. When glued together, the jun and socket present 
the appearance shown in Fig. 8 , in which the single dove-tail is 
represented in a finished state. 

The Compound Dove-tail.— The only difference between this 
and the single dove-tail is that tlie latter has but' one pin and 
this has three or more. 

When the wood has been planed to the proper size and the 
sides or edges squycil, a line .should be struck by means of 
the marking gaj^ along the pin part on both sides. The 
distance of thiyfine from the edge should be rather more than 
the thickness of the socket part. Tin? pins are cut out as in 
the single dove-tail, the parts between the pins being removed 
with the chisel Lines are then marked on the flat side of the 
socket part, the thickness of the pin being their distance 
from the edge of the board. The slrape and position of the 
sockets can easily be found by laying the pins upon the edge 
of the socket and marking them off with a sharp pencil. The 
sockets arc cut out in the same manner as in a single dove-tail. 
If the pieces of waste wood to be removed are at all large, a few 
steady blows should be given with a mallet upon the chisel 
handle. No attempt should be made to take out the whole of the 
wood at one cut, but a part should be taken out at a time and 
when the wood is nearly removed the chisel should be held 
somewhat out of the perpendicular so as to cut in under and 
insure a tight and neat joint when put together. In this joint 
each side shows portions of the end grain of its neighbour. 
For drawers and such-like articles, this, however well done, would 
look very unsightly ; it is therefore seldom used for those pur- 
poses, unless the outsides are veneered, or covered with a thin 
sheet of some ornamental wood. Should it at any time be used 
for a drawer, the part corresponding to that shown as the front 
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in the single dovetail (PI. D, Fig. g) must be the front of the drawer. 
The reason readily appeal^ from an examination of the shape of the 
parts composing the dove- tail. For the sake of explanation, it may 
be supposed that the joint were not glued, and that it did not fit 
very tightly. If the end of the socket marked CD A B were to wsyds 
the front, it would be possible to pull the pins, out of their sockets, 
as there is nothing to prevent their coming out ; but if much greater 
fjorce were used to separate the parts in the other direction, it 
could not be done, because the broad parts of the pins could not be 
pulled out through the narrow openings. There is a method of 
making the dove- tail joint for drawer fronts by which the end grain 
of the side is kept concealed from view, and this does away with 
any necessity for veneering in order to hide the joint. This mode 
of making the joints between sides aiifl front is adopted only for 
drawers that are to be painted or stained and varnished, and may 
be used with advantage in drawers tliat are to be veneered with 
mahogany, rose-wood, or any fancy wood. 

Dove-tailing for Drawer Fronts or Lap Dove-taii. — The form 

of joint generally adopted for connecting the front of a 
drawer with the si(l?s is known as the 1^ dove- tail. This 
joint is rather more dilTicult to make than t1^ one last de- 
scribed, but the dilTiculty of construction is confined entirely 
to the front part, the side being cut in a manner exactly siniilar 
to the ordinary dove-tail joint. When the amateur artisan 
has occasion to make this joint, he should (after the several 
parts are trued up and sized with the plane) first cut out the side, 
inthemanner already described but taking care that the depth 
of the pins is somewhat less than the thickness of the front. The 
thickness of the side- piece should be rather less than the 
thickness of the front. When the side is completed it should be 
laid in position on the end of the front md the shape of the 
pins marked with a sharp pencil. * The sockets must then 
be carefully cut away with a chisel. The diffc rent parts of this 
joint should fit each other well, as, indeed, should the parts of 
all other joints in woodwork ; but, as in this case, a great deal 
of strain is tlirown on the joints of the drawer in pulling it out, 
unless they are well fitted together the front will soon become 
very shaky. 

Mitre Dove-tail (PI. E). — The last joint of this description which 
has to be considered is the mitre dove-tail. It is very neat and 
moderately strong ; there arc no end grains showing and, if 
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’ well made, the joint itselt is not noticeable. It is used when both 
strength and neatness are required. • 

The first thing to be done in making this joint is to cut the 
mitre or bevel. For the sake of making the explanation a little 
clejarer, let us suppose that the pieces of wood to be united are of 
equal thickness, and let Fig. i (PI. E) represent a horizontal .section 
of the front, and Fig. 2 a horizontal section of the side ; or. what is 
the same, thing, let the figures in each case represent the upper 
edge of the boards. Each board must be cut so that the edges 
marked A in each must meet. In each take the distance A B 
equal to A C, the thickness of the board, and with tlie square 
draw the straight line B H, and join the diagonal A H. Along 
A C and A B measure equal lines, A K, A E, and through E 
draw the line E D F with the square, and through K the line 
K D G parallel to the edge A B or C H. Let this be done on the 
lower edge of the board as well, and with square or marking- 
gauge trace a line from F, along the inner surface, along the 
whole dep'th of the side, from upper edge to lower edge. Lay the 
tenon-saw along this line, if it is not too long, in which rase it 
must be cut \viih,#the chisel, and cut into the wood until D is 
n'ached. I'hen ^th a sharp chisel cut away the wood along the 
part A D of diagonal A H, removing entirely the shaded 
part in each board, namely, A D F C. The sockets wall now 
have to be cut fii the part G D F H, in Fig. 1 and the pins in the 
part similarly letbied in Fig. 2. The great thing in making 
tins joint is to make the bevelled part, A D E, in each p»recisely 
similar. If the side is of less thickness than the front, the bevel 
A 1 ) must be cut in the siune manner, and of similar dimensions 
in each. As far as the rest is concerned, the length of D G or 
H F, in Fig. r, must always be exactly equal to the length of 
F D or H G, in lug. 3. 'liie elevations of the ends of the two 
boards to be joined are shown in I'igs. 3 and 4, Fig. 3 
representing the end of Ithe Jront, and Fig. 4 the end of the 
side. In figs. 5 and 6, the br\cls or mitres at A, A, and 
the pins in one and the sockets in the other are drawn in isome- 
trical perspective. It is not possible, for obvious reasons, 
to give an illustration of this joint when fitted together and 
complete, nor indeed would it be needful even if it were possible. 

By the aid of the illustrations no amateur can fail in making 
this joint, if he understand the mode of making the single dove- 
tail and* of keying two pieces of w'ood together at an angle, 
though he may experience some difficulty at first. Of course he 
will readily understand that it is in cabinet-making, rather than 
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in carpentry and joinery proper, that such a joint as the mitre 
dove-tail joint is chiefly crequired. For all operations in which 
strength, rather than nicety, is requisite, the simpler kinds of 
joints, which are easily and more quickly made, will be found 
to be both suitable and sufficient in every respect. 

Corner-locking or Box-pin Joint.— This very effective method 
of joining the edges of boards at right angles has been introduced 
in recent years and is commonly seen in boxes and ^ascs contain- 
ing imported goods. The alternative pins and sockets along the 
edge of the board are of the same width and instead of being cut 
at an angle, as in dovetailing, are square. When neatness is not 
a matter of great importance it may be adopted as an alterna- 
tive to dove-tailing and will prevent no difficulty to the amateur 
who has mastered the instructions given above with regard to 
that method of joining boards. As in all work of this kind, 
however, care and precision are required. 

Framing -Joints (PI. F). — The joints used in connecting frame- 
work are all variations of the mortise and t^on joint, which is 
shown in its simplest form, the angle bridle o^open mortise and 
tenon, in PI. F, Fig. i. It consists of a ton^^ or projection 
formed on the end of one piece of wood so as to*ftt clos(‘ly into 
a corresponding cavity which has been cut m the other piece 
and in which it is secured by means of pins, wedges, or glue. 

Fig. 3 represents an upright with the lower end cut into 
the form of a tenon ; and a piece of wood cut in such a 
manner that the tenon may fit into the cavity, which is called a 
mortise. It may be supposed that the widtJi of each piece of 
wood is 3 in., and the depth 4 in., that is to say in the draw- 
ing of the tenon 3 in. from A to B and 4 in. from A to C, and in 
that of the mortise 3 in. from X to Y and 4 in. from Y to Z. In 
this case, the mortise is not to be cufr right through the wood, 
but the tenon is to be made 3 in in length, so that it will not 
show Itself in the lower surface or bottom of the piece of wood. 
The width of the tenon, and therefore, that of the mortise also, is 
I in., and we must sujjpose that the wood has been planed up 
and true on all sides. First of all, a distance of 3 in., the depth 
decided on for the mortise, is measured from the end of the 
upright, say from F, G upwards to D, E. This distance is 
marked with the pencil, and by the aid of the square, the straight 
lines B A, A C, C L, and L B are marked, one on each side or sur- 
face presented by the upright. As the width of each piece of 
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wood is 3^n., and the tenon is to be in the direction of its depth, 
that is to say, from A to C or from B to L, and as it is usual to 
make the tenon just one-third the wi^th, the mortising gauge 
must be set so that the first point is distant exactly i in. from 
the head, and the second, which is the point nearest the end, 2 
in. ’from the head. The head of the mortise must be brought 
first along the edge B O, where the points will mark out the 
lines E G, D F ; then against L P, where the lines K N, H M will 
be marked ; and lastly, against the edge 0 P, where the lines 
G N, F M will be marked. The upright, if it be a short one, 
may be held perpendicularly in the bcnch-jaw or vice, when the 
planes H M F IJ, K N G vill be cut through with the tenon- 
saw. llie timber is then laid on the bench, and the tenon-saw is 
passed through the planes C H D A, B E K L, when the rectan- 
gular blocks on cither siile of the tenon will be separated from it, 
and ‘the tenon be left in a fit condition to be inserted in the 
mortise w’hcn made. 

A distance of 4 in. having been measured off with the rule 
along the line X at the jilace where it is determined 
to cut the mortise, the square is applied to this edge, 
and the lines V V^'/W W" at right angles to the edge are duly 
marked off. Tl^<^a the head of the inorlising gauge is applied to 
the edge Y w'r X — either will do providi'd that the timbers 
are of the same width, which they should be if they have been 
planed up to gauge — and the lines K S, T U, marked on the 
up})cr surface, reprcsintcd by X, Y. The parallelogram, 
T K S U, the length of which is with the grain of the wood — 
a mortise being nearly always with its length parallel to the 
grain — shows the place where the mortise is to be cut, and its 
size, which corresponds exactly with that of the tenon. The wood 
is then laid on the bench, or, if long enough, on a pair of stools 
or trestles, and the operator proceeds tp cut out the mortise 
with a nn.rtising chisel «of the breadth of the mortise— 
namely, i in., sinking it gradually to the depth of 3 in., 
or a trifle more, that tlie shoulders of the tenon may rest 
on, and fit closely to the upj^er surface of the wood in winch the 
mortise has been cut. If the wood is long enough to be laid on 
trestles, the operator sits astride it, and proceeds to cut the 
mortise, but whether on the bench or on trestles the mode of 
operation is the same ; a notch is first taken out in the middle of 
the mortise, and the cutting is carried gradually to the end, 
first in one direction and then in the other, till, a depth of about 
I in. or J in. has been taken out over the whole of the mortise. 
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When the mortise is to be cut right through the wood, lines 
should be marked with the square round three sides or faces of 
the wood (or all four, if preferred), as V'V, V V^A' and 
W'W, W and and the lines T'U', R'S', marked on 
the under part of the wood. When half the depth of the mortise, 
or nearly so, has been cut, the wood should be turned upside 
down and th(i rest of the waste wood taken out from the other 
side. By this means the mortise will be carried through in such a 
manner from side to side of the wood that the upright cannot 
fail to be perpendicular to it. If the mortise is cut in one direction 
throughout the whole operation, ii may possibly incline a little 
to one side or the other, and the other side of the hole will 
not then be tme to gauge. This has the effect of throwing 
the upright piece out of the perpendicular. ’ UTienever the 
amateur, therefore, is going to cut a mortise right through a 
piece of wood, he must remember that it will be safer for him to 
sink the hole from both sides. 

When the mortise is cut, try in the tenon, and if too tight to 
go down to the shoulder without using considerable force, rub 
some red lead about it and again try it in. .The lead will show 
where the joint binds. Carefully pare ofi^tliosc places thus 
marl'.ed until the mortise is large enough to\dmit the tenon. 
Wlien it is brought home close to tlie shoulders it nfey be tightened 
up and secured by the simple method of draw-boring. 

Draw-boring. — In draw-boring a hole of suitable size is first 
bored through the sides of the mortise. The tenon is then 
inserted and the centre of this hole lightly markeil on it with the 
boring bit. The pieces of wood are then taken apart and the 
hole bored in the tenon somewhat nearer the shoulder than the 
mark made on it. When the parts are again fitted together 
the holes will not exactly coincide, but when a hard wood pin 
with a tapering point is driven through a strain is exerted 
and the tenon is drawn further into the mortise so that the 
shoulders of the former are pressed tightly against the side of 
the piece of wood into which it is fitted. To avoid the risk 
of breaking the wood pin the actual process of tightening 
is sometimes perfoimcd v»ith a short, tapering bar of steel, 
polished and fitted into a handle. It is known as a joiner’s 
draw-bore pin. As a general rule, pinning is used in all cases 
where the tenon is not less than three- r^uarters of an inch in 
thickness, ^\^len thin wood is used it may be advisable to 
adopt the plan of tightening the joint by means of wedges. 
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or, where the mortise and tenon are very small, of simply gluing 
the end of the tenon before inserting it in the mortise. 

There are many varieties of the mortise and tenon joint, but 
the principle and the method of making them is much the same 
in 9 l 11 cases. Beyond indicating the uses of a few of these varieties 
it will not therefore be necessary to deal with them separately. 

Double- tenon. — When the wood to be joined is very thick or 
wide, instead of having one tenon one-third of the thickness it is 
usual to have two tenons, and consequently two mortises. In 
this ciise the thickness of the tenon is about one-fifth that of 
the wood. 

Lock-mortise Tenons. — PI. II, Fig. 5 shows the form of double 
tenon used in joining the middle rail of panel doors to the stile 
when a mortise lock is afterwards to be fitted. 

Haunched-tenon (PI. F, Figs. 2 (square) and.f (bevelled)), — This 
form is useful, when, as in the case of framing a door, it is desir- 
able to retain as much wood as possible around the mortise, so 
that the frame n^iy not be excessively w(‘ak''ncd, and the 
joint may stand. .aic pressure of wedging. I'lie width of the 
mortise is lessc» ‘cd and the tenon is sliortencd. 

Bare -faced Tenon.— This is used when one part of the frame 
to be joined is thicker than the ollirr The mortise is then 
cut in the middle of the thicker piece of wood and the tenon 
is cut with one shoulder only. 

Stub Tenon. — This is a short tenon of the ordinary kind used 
in joining up the framework of partitions and in work where 
the joint will not be subject to any tension. It is not taken 
throngli the stile but enters for a short distance onij\ 

Tusk or Stump Tenon.- This form of joint is used by carpien- 
ters in framing the joists so as to leave openings for fire-places and 
stairs. In this case, the thin tenon is used to keep the shoulder 
up while any heavy cross strain is taken up by the stouter section 
of the joist. By adopting this method the mortise cut in the / 
trimmer or cross-piece is reduced to compiiratively small dimen- 
sions whilst the actual tenon may be made nearly the full depth 
of the joist. It is not probable that the amateur will at any 
time rt quire to make this joint and it is unnecessary therefore 
to do more than mtmtion it. 

miscellaneous Joints. — Of the great variety of joints used 



126 HOUSEHOLD CARPENTRY AND JOINERY ' 

by carpenters and joiners the following may at one time or 
another be found useful, by the amateur. 

Lap-joints or Halving*joints. — ^These joints are extremely 
simple to set out and require little skill on the part of the 
worker when making them, as the operation consists merely' of 
reducing to one half the thickness of the two pieces of wood to 
be joined, as shown in PL E, Fig. 8. It is a joint which materially 
weakens the wood, but where strength is not essential wiU 
sometimes be found very useful. 

PL E, Fig. 7 shows the manner in which timbers may be halved 
and notched into one another. It may be assumed that the timbers 
A and B are two pieces of quartering 2 in. square after being 
planed up. The marking gauge is Set to i in. and applied to the 
timbers, tracing out the lines C D on A, andE F on B, and similar 
lines on the sides opposite to these, which are hidden from view. 
Spaces of 2 in. are then set oft, where the pieces are to be notc hed 
into each other, and guide lines drawn with the square round the 
three sides in which is contained the piece to be notched out, as at 
G H K, L M N in B. These lines serve to direct the tenon saw, 
which is passed through the lines H K, M fsi.. till it meets the 
transverse lines traced by the gauge. A broad'^.hisel and mallet 
is then called into requisition to remove the wastd wood, the edge 
of the chisel being in the guide lines traced by the marking 
gauge, and the handle struck lightly so as to drive the chisel 
gently into the wood. After this has been done once or twice, 
first on one side and then on the other, the piece will come away, 
leaving a space, as shown in the drawing. Any inequality of 
surface that may be caused by projection of fibres at the bottom 
of the notch may be pared away with the chisel. A notch 
precisely similar to that which has been made in B is made in A ; 
the mode of operation in each case being exactly alike. The 
two pieces are then fitted one into tlK other, the notch in each 
receiving the part left in the other after the notch has been made' 
and the ])icce which was previously contained in it removed. 
When fitted together the wood presents the appearance shown at 
X. A couple of holes should then be made with a boring bit, 
and the two pieces be fastened together by means of wooden 
pegs. It is better to put one peg in on one side and the other 
on the side opposite to it, instead of driving in both on one 
side. 

It has been said that this is a weak kind of joint, and this 
mitst of coiurse be the case on account of the great reduction 
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made in the thickness of the wood in both pieces. It is useful, 
however, in joining cross-pieces, for tho pressure of the shoulders 
of the notches on the surfaces on which they rest gives great 
rigidity to the joint, so that it is impossible, if the pieces have 
beqn accurately cut and let into one another, to move the arms 
of the cross thus formed in any direction. It is bad when the enA 
of one piece of wood is halved into another piece, as in the case of 
an upright into a horizontal piece, or vice versa, and it is even 
worse when the ends of two pieces are halved for the purpose of 
joining the two pieces at right angles. The method may, howt; ver, 
be quite properly adopted in the construction of light framework, 
which, from the nature of its use, will not be subjected to any 
breaking strain. As an example may be taken the gratings 
used in bath-rooms and in boats. In these gratings a 
number of pieces, all lying in one direction, are halved into a 
number of others at right angles to them, the ends on all sides 
br ing let into a frame a little thicker and wider than the cross- 

pi C CO'S. 

Scarflng-jolntSnPJ-^')- — Halving, w hen adopted as a method of 
joining timbers Jongitudinally, or end fo end, is commonly 
described as — Ties 'and q show' cUarly the manner 

in w'hi<'h scarling is ‘ performed. In joining timbers in this 
way the length to which each emi should be rebated should 
be five or six times its depth ; that is to say, if the ilepth or thick- 
ness of the wood from to 1) Ik- 3 in , the length of the rebate 
from A to B should be from 15 in to 18 in. I hc iron fish plates 
sliown in the illustrations are not alw..ys nec« ssary but greatly 
increase the strength of tho joint. 

The joint may be fixed with nails or screws. It is a good plan 
to cut each overlapping end at an angle, as at A B C, B C I), as 
the end is then held down and prevented from springing outwards 
by the projecting tongue \vi lTi which each end fitted. In all cases 
of making a joint of this kind, it is better that tlic line of juncture 
(A B in lug. 8, and B (' in Fig. 9) should show at the upper 
and lower surface of the timbers when joined, unless there bo a 
bearing in the centre of the joint, or the distance between bearings 
on either side be but short. 

Other modes of scarfing arc illustrated in Figs. 10. si, and 
12. Fig. 10 shows the simplest kind of scarf joint that can be 
made This scarf is known as a splay joint and is useful in 
general repairing work, fhe ends of the inecos are carefully 
pared down at a long slope until they can be fitletl together as 
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shown, the end of one piece Ia3dn^ upon and abng the end of 
the other. , In Fig« lo the line of junction A B forms a straight 
Hne from A to B. In y igs. iz and la it does not, the e^ctrcmities 
of the timbers being cut in the form of a step— the upper 
timber in Fig. la, or that which appears to be uppermost in -fte 
section presented to the eye of the observer, being in the Une 
A C D B, and the lower in the line B E F A, In Fig. ti grooves 
of exactly the same size are cut in the faces of the timbers a$ at 
C D. Their positions should be such that when brought tomtber 
they should nearly, but not quite, coincide. Into the double 
groove thus form^ a taper wedge is driven, and this has the 
effect of locking the shoulders A B into the angles cut for their 
reception. In Fig. la this wedge (which must taper slightly 
in cither case) bears against the surfaces C D and E F, and draws 
the ends of the pieces thus connected well together, forcing, as in 
Fig. IT, the extiemities A and B into the angles cut to receive 
them. 

Mitre-joints. — To mitre the corners of a rectangular frame, 
the moulding of which the frame is made must necessarily 
be cut at an angle of 45". In this case it i^ known as a rtglU 
or iKue mitre. I'lic sides of the pieces joinecKmay, however, 
form any other angle, as. for exampK in the caseSif the framing 
of a bay window, but whenever the line of the joint bisects the 
angle the term “ mitre ” is used Upon the accuracy of setting 
out the mitre so that the angle may be truly bisected will 
depend the proper inttrscction of the lines of the various 
members of the moulding. As an example it may b(' supposf'd that 
A B (in PI, h'. Fig. 13) is a piece of moulding. It is obvious that in 
order that the piece A C D may meet and fit at rifjlit angles to 
the piece B (' E, as shown by the dotted lines at ('. F E, the 
moulding must be cut through in the lines C D and C E, which 
are at an angle of 45® to x\ C and Rr(' respectively. The por- 
tion D C E having been cut away along the straight lines I) C .and 
CE, the piece of moulding A C D will fit accurately against the 
piece H (' E-- every, line, projection or depression in one piece 
meeting and fitting exactly against the corresponding parts 
in the other pif-ce. To ensure the necess.iry precision, mitre 
blocks, mure shoots (see p. 7Q) or templets are used 
Generally, the moulding is sawn off in the mitre-box, rather full 
in length, and then planed down to the exact dimensions on the 
mitre shoot. 

Clamidllg consists in joining narrow pieces of board to a^widcr 
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piece in such a way that the grains uf the wood run transversely 
and may so coiintiTact any tendency “of the wider piece to cast 
or warp. This method is used in the making of drawing ^ards 
and blackboards, 'fhe clamps may be secured to the board 
either by means of screws, by tonguing and grooving (p. 113), 
by dowel pins (p. 94) or by the haunched tenon joint (p. 125). 
In good class work the clamp is often mitred into the board. 

Fox-tenoning or Fox-wedging is a form of mortise and tenon 
joint sometimes used in cabinet work when it is not desired 
that the end of the tenon should appear at the edge of the 
framing. The mortises are cut for a certain dei)th only into 
the frame and are somewhat larger inside than outside. Before 
the tenon is inserted it is split sufficiently for the insertion of one 
or two thin wedges. When the tenon is forced home the wedges 
are driven farther in and expand the tenon, so that it fills the 
lower end of the mortise. The result is a very strong joint. 

Secret-fixing or Slot Screwing is used when as in the case of 
fine mouldings or polished surfaces it is desired that the fixing 
should not be visible. A number of strong screws are turned 
into the ^oundwork in horizontal lines and their heads pro- 
jecting uniformly about J in. Holes large enough to take the 
heads of the screws are bored to this depth in the back of the 
moulding or panel in ptisitions corresponding to tho.se of the 
screws, and from these holes, slots of a dove-tail shai^e, and wide 
enough to take the shank of the screw, are cut in the direction 
in which the piece is to be driven on. The holes are then fitted 
over the heads of the screws and the piece to be fixed is slid 
or gently driven into position. A similar melliod is sometimes 
.adopted in joining the edges of boards. In this case the joint is 
known as a screwed butt-joint. It has the advantages of being 
very simple to make and of being easily taken apart when 
necessary. 


CHAPTER VI 

THE WORK-BENCH AND ITS FITTINGS 

To the professional carpenter and joiner who is constantly 
engaged in work of a varying character a properly constructed 
bench with numerous adjuncts may be more or less essential. 
The work of the amateur artisan will be, however, as a general 

E.M.M. 1 
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rule, of a much more simple nature, and though even in his case 
there may be occasions when a well-equipped joiner's bench would 
prove to be a convenience, the ^eat majority of the operations 
which he will perform will require nothing more elaborate than 
a strongly made plain bench or table, which, when necessary, can 
be rigidly fixed and fitted with simple contrivances for holding 
boards during the process of planing. The actual size and 
position of such a bench will be determined largely by individual 
circumstances and requirements. 

The bench may be either fixed or movable and, with regard 
to position, it may be against a wall of the workshop or shed 
or it may stand in the middle of it, so that there may be free 
passage all round it. As a rule, the amateur will find it con- 
venient to have it against the wall of his shed, and if possible 
immediately under the window by which the shed is lighted. A 
large bench need not be fixed, as its own weight will keep it in 
position ; but a small one, such as an amateur artisan will 
generally have, will be all the better for being secured to tlie 
side of the shed or to the ground, if possible. For the amateur, 
then, there can be little doubt that the bench should be against 
a wall and fixed ; but of course there are cases in which this 
w'ould be impossible, and in determining position, etc., everyone 
must be guided by the necessities of situation, light, etc., and 
settle these points as may best suit his own convenience. 

The fixing is easily managed. Four iron brackets, having two 
arms at right angles to each other, and pierced and countersimk 
for screws, will be all that is necessary. If two of these brackets 
be screw'od to the sides of the bench near the top and also to the 
wall, and the other two secured to the front legs and the floor, 
the bench can neither tilt away from the wall under pressure nor 
slide along the floor under the tlirust of planing. When the bench 
stands against a wall,wi wooden rail to which the bracket may be 
screwed must first be fixed to the wall in a horizontal position. 
As for the floor, if this be of stone, concrete, or even earth, it is 
always desirable that the bench should stand on a very low 
platform, and it will be better that the wall behind the bench, 
if it be of brick or stone, should be match-boarded. The utility 
of this will appear presently. 

First, as to the dimensions of a bench ; these must depend very 
much upon space, for the bench must be made according to the 
room at command, llie following will be found convenient 
dimensions : len^h, from 5 ft. to 7 ft. ; breadth, from i ft. 6 in. 
to 2 ft. 6 in. ; height, from 2 ft. 6 in. to 3 ft. The height should be 
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regi^ted according to the stature of the user, as in planing and 
similar operations it is desirable not tb stoop over the bench 
more than is absolutely necessary. Excessive length should be 
avoided, as a long bench is liable in course of time to become 
slightly hollow in the middle, and this is a serious defect. An 
average sized bench for general use might be 6 ft. by 2 ft. with 
a height of 34 in. 

A glancQ at any tool-maker's catalogue will show that rea'dy- 
made benches, well fitted, and suitable cither for amateur or 
professional workers, may be obtained at moderate prices. It 
is assumed, however, that the handy-man will prefer to make 
one for himself which will in every way suit his convenience. 
In order to meet varied requirements it is proposed to describe 
the making of a rough and ready bench which can be easily put 
together either for temporary work or as a makeshift even in the 
workshop itself, and afterwards the more complete and permanent 
bench which in his progress he may at one time or another desire 
to possess. 

Temporary Bench (PI. G). — First get out four pieces of quarter- 
ing, about 3 m. by 2^ in. and some strips of board about 3 J in. wide 
and I in. thick. A board of white deal, ii in. wide, may be ripped 
down in three lengths for this purpose. Three pieces of the 
same kind of board 6 ft. long must also be provided, and some 
2 in. and 2J in. screw's ; about three dozen of eacli will suffice. 
In putting together a temporary bench of this description, or any 
kind of work that is to be taken to pieces again, use screws in- 
stead of nails, as by screws less injury is done to the wood, and 
the material may be utilized when it has served its first purpose 
for something else. And more than this, no nails or fragments 
of nails will be left in the w'ood to damage the teeth of a saw or 
the edge of a plane-iron. , 

Having prepared the wood, take two pieces of quartering, 
and lay them down on a flat surface parallel to each other, and 
two feet apart, from outside edge to outside edge, that is to 
say, from A to B, in P1.G, Fig. i, and from C to D ; cut a piece of 
wood E from the wood that you have ripped down, taking care 
that the ends are square with the top and bottom, and screw' it to 
the quartering with some of the larger screws — ^not less than four 
being used. Then screw on another piece, F, diagonally from 
A to D, taking care that the pieces of quartering are still exactly 
two feet apart along the line included between C and 0. Turn 
over the pieces of wood thus screwed together, and screw on the 
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pieces, G, H, in a precisely similar way on the other side. When 
raised from the ground the trestle that has thus been made will be 
found to be as strong and rigid. Complete the work by screwing 
on a piece of wood, K, on the outside face of one of the legs, 
reaching from the ^ound to a line just ten inches from tho top 
of the leg. This, it must be borne in mind, will be the front 
of the trestle. As soon as this is done make another trestle 
similar to this with the remiiining two pieces of quartering, and 
some more of tlu' wood that was ripped down at the commence- 
ment of the work, when getting out the wood all ready for it. 

It is now necessary to connect the trestles in such a way as to 
off(;r a solid framing for the reception of the boards that are to 
form the top of the bench. The back and front will be con- 
nected in quite a different manner and, to make this perfectly 
clear, the elevation of the back is given in Fig. 2, the elevation 
of the front in Fig. 3 and the plan of the top in Fig. 4. The 
trestles have been made precisely alike, so that when they arc 
placed upright, the diagonal brace F in the illustration of the 
trestle will be outside in that which stands to the left hand and 
inside in that which stands to the right. Similarly, the brace 
H will be tnstde in that which stands to the left and outside in 
that which stands to the right. Care must be taken to preserve 
this arrangement with the braces of the trestles or some diffi- 
culty will be occasioned in connexion with the fixing of the 
diagonal braces at the back. Having cut two slips of wood, one 
5 ft. 6 in. long and the other 5 ft. 8 in., place the trestles so that 
the front of each rests on the ground and the back is uppermost. 
Screw the shcjrtcr piece to the trestles, as shown in A in ig. 
2, and the longer piece as shown in D. The object in having 
the upper piece i in. longer on either side than the lower piece 
is that its ends may abut against and cover the slip marked E 
in the diagram of the trestle, on opp side, and the slip marked 
G on the other. Then screw on the diagonal brace C on the 
outside, and the brace D, also placed diagonally, on the inside. 
In Fig. 2, E shows the end of the diagonal brace A on one side 
and F, the end of the diagonal brace H, on the other side in the 
diagram of the trestle. Of course, these ends are not in the same 
but in different trestles. 

To keep the trestles from displacement during this operation, 
it will be found useful to nail tw'o slips of wood across to the face 
or front of the trestles before placing the front on the ground, 
taking c<ire that the trestles are kept the correct distances apart, 
which is 5 ft. 6 in., the length assumed as convenient for the 
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length 0/ the slip A in Fig. 2. Before turning the frame over to 
put on the front, screw to the inside jof the front legs the slip 
shown at A in Fig. 3. In this figure, B shows the grain end of 
the diagonal brace F, in the diagram of the trestle. As soon as 
the slip A in Fig. 3 has been screwed on, the frame must be turned 
ovfer so that the front is uppermost and the back on the ground. 
The reason why the slip A is not screwed on to the outside of 
the front instead of the inside is that the slips that were 
screwed to the face of the front leg of each trestle (see K in 
diagram of trestle), would cause it to project beyond the face 
of the board in front of the bench, and be in the way. 

The board C, as well as the pieces intended to form the top of 
the bench, was cut exactly 6 ft. in length. Before putting 
these in their places it may be as well to rub them over with a 
plane, as the carpenter says ; but this is not absolutely necessary 
as the bench is merely intended to serve a temporary purpose. 
Ihe board C is ii in. wide, and the top of each slip marked K 
is just 10 in. from the top of the trestle, so two notches an inch 
deep must be cut in the lower edge of the board, so that it may 
lit over the top of each slip, the upper edge being on a level with 
the upper edge of the trestles on either side. As the length, 
from outside edge to outside edge of the legs of the trestles 
front and back, is 5 ft. 6 in., and the board C is 6 ft. long, g, c and 
a' c' will be just 3 in., and the length of the notches a b and a' b' 
will be exactly the width of K, which is the width of the narrowest 
part of the quartering, namely, 2J in. Cut the notches so that 
they may fit tightly over the tops of the slips K, K ; and when 
the board is fairly placed in position as shown in Fig. 3 screw 
it firmly to the trestles, taking care to bury the head of every 
screw well in the wood, to do w'hich with ease a depression for 
its reception may be made with a bit for countersinking. Every 
screw should be greased before it is inserted, as it can then 
be withdrawn easily whenever the bench is taken to pieces. 

The frame is now nearly complete, but, before putting on 
the top, two notches should be cut one at X Y in B in 
Fig. 2, and the other at X' Y' in C in Fig. 3 about 4 in. 
long and i in. deep in order to receive a bearer, crossing 
the frame from the shp B to the board C, so as to help to support 
the boards which form the top. This bearer is shown in the 
pleJi of the top in Fig. 4 by the dotted lines XX' Y Y'. When 
this has been secured with screws, the frame is ready to receive 
the top, which will be 2 ft. 2 in. from outside to outside. The 
board K K must therefore be placed on the top, so that its outer 
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edge is flush with the slip 6. in Fig. 2, and the board L L so 
that its outer edge is flush with the surface of the board C in 
Fig. 3. They must then be screwed down as" indicated in the 
figures, to the slip B, the board C, the cross-pieces E G of each 
trestle, and the bearer X X' Y Y', the positions of which ^re 
shown by the transverse dotted lines in Fig. 4, the horizontal 
dotted lines showing the edges of the slip B and the board C. 
The dotted lines in Figs. 2 and 3 show the positioji of the 
boards K K, L L, when placed on the top of the frame. A 
space of 4' in. now remains between these boards ; this may be 
left as it is, but to save the anno3rance of small tools and fittings 
falling through when thrown on the bench it is better to cut a slip 
to fit tightly into the opening and close it up altogether. 

The bench is now complete as far as it goes and is strong 
enough for any practical purpose, though its appearance may 
leave something to be desired. Certain adjuncts are, however, 
required and these, which will serve as substitutes for the bench- 
vice and bench-stop, miist now be described. If the amateur is 
content with a bench of this sort until he can find time to make 
a better one, he may as well put in a bench-stop at once as de- 
scribed further on, but in the bench under consideration it is 
sought to injure the wood ai^ little as possible and a convenient 
substitute for a bench-sjpp thay be found by inserting two thick, 
stiff screws close together when planing the surfaces of pieces of 
quartering and other narrow wood and further apart when planing 
the surface of a board. These screws can be raised or lowered at 
pleasure to suit the thickness of the wood that is being planed. 
Theyshoiild be thick, as it has been said, and have a large deeply- 
cut thread. The same object may be attained in another manner, 
namely, by nailing or screwing down a slip of wood to the top of 
the bench but as no piece of wood that is less than or 
equal to, the slip in thickness can be planed, with such a con- 
trivance as this, it seems that the screws afford a more serviceable 
arrangement. 

A contrivance for holding a board against the front of the 
bench while its edges are being planed must now be sought. 
At the distance of from 9 in to 12 in. from the end of the board 
which forms the front of the bench and continued along its 
entire length is screwed a slip of wood, about in. thick 
and deep. This slip may be fixed in this position, 

and remain so until the ben(^ is taken to pieces ; its upper edge 
should be about 4 in. from the lower edge of the front of the 
bench. As there is now a space of 8 in. between the upper edge of 
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slip and the surface of the board, wjiich forms the top of the 
bench in front, it is manifest that any board, whether 9 in. or ii in. 
wide, may be planed along its uppermost edge, while the lower 
edge rests on the slip. If the wood the edges of which are to be 
pl^ed be very narrow, another temporary slip must be screwed 
on to the bench front higher up, as a rest to receive the lower edge 
of the board, so that the upper edge may be raised above the top 
of the bendh. A stout block of hard wood, say 2 J in. thick, 6 in. 
wide, and 8 in. long, into which a deep bevelled rebate has been 
cut* so as to form a kind of button to fit over the end of the 
board, should then be screwed to the front of the bench, care 
being taken to bring the line through which the screws pass 
exactly opposite the central line down the front of the leg of 
the trestle that stands to the left, so that additional strength may 
be obtained by the entry of the screws into the leg of the Ixjnch. 
Substantial screws, about 5 in. in length, should be employed 
for this purpose and the heads should be sunk in the block, 

' provision for this having been made with a countersink. \Mien 
the board has been placed in position, abutting against 
the block, two wedges, flat on the side next the board 
and bevelled on the other side to correspond with the slant- 
ing surface of block must be driven in with two or three 
sharp blows. These wedges will hold the board as firmly as a 
bench vice. There are' other meims of making a stop, or substi- 
tute for a vice, to hold the end of the board, but they have no 
special advantages and it will be unnecessary to describe them. 

The merits of the bench described above are that it is easily 
made even by the amateur, and there is nothing which presents 
any difficulty that cannot be overcome in the way of providing 
substitutes for the bench-stop and bench-vice. It is unlikely, 
however, that the amateur will rest content with such a bench 
as this, however w'ell it may serve temporary purposes, and one 
of his fii*st serious undertakings in carpentry, when he is able to 
use his, tools tolerably well, will be to make a bench for permanent 
use in the workshop and fully equipped with the various fittings 
suited to his particular requirements. 

Permanent Bench (PI. G). — or the bench \\ hich we are about to 
describe, the dimensions already suggested, 6 ft. by 2 ft. and 
34 in. in height, will be convenient for the majority of amateurs. 

In making such a bench the first stop to be taken is to provide 
some quartering of red deal of different dimensions, that is to 
say, about 12 ft. of 3 in. by 2 J in. for the ui^rigliis or legs, about 
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36 ft. of 2^ in. by 2^ in.^for the horizontal pieces of the frame, ^ 
ft. of board, 9 in. wide and in. thick, and 24 ft. of board 9 in. 
wide and ij in. thick. If the bench is to be 34 in. in height 
measuring from the ground to the top, cut off 4 lengths of 2 ft. 
9 in. from the wood provided for the uprights and j)lane them up. 
Next cut five lengths of the smaller quartering 6 ft. long and 
two lengths 2 ft. long and plane these up also ; lastly, cut two 
pieces of the I J in. board, 20 in. in length and plane up these as 
\vell, bringing the sides to a smooth surface and making the 
edges true and square. 

When this has been done, the necessary steps may be taken 
for putting all these pieces together, wliich should be done with 
mortise and tenon joints. Let us frame together the ends first 
of all, and let Fig. 5 (Pl.G) serve as an illustration of the method to 
be adopted in doing this. In this representation of either end of 
the bench, let the broad side or width of the uprights be supposed 
to face the reader, as shown in A and B. The piece C has already 
been cut 20 in, long ; cut 1) to the same length, and then proceed 
to cut the ends of each into tenons i in. in length. Cut the 
tenons at either end of D to one- third the thickness of the wood, 
but let the ends of C be cut in the manner indicated by the dotted 
lines in Fig. 5. The wood is i| in. thick, therefore a rebate must 
be cut in it i in. wide and | in. deep, and the rebate thus made 
must be cut as shown in the illustration so that there is a tenon 
all the way down for the width of J in., the remainder being cut 
away so as to leave two projecting pieces about 2 J in. long. This is 
an adaptation of the haunch-tenon, the form of which is shown in 
Pl.F at Figs. 2 and 4. Cut mortises in A and B to receive the 
tenons that have been cut at the ends of C and D, and fit the pieces 
together. The tenons should fit tightly into the mortises, but not so 
tightly that they cannot be withdrawn without great force. 
The opposite end must be made in prerfisely the same way. 

The narrow faces of the uprights were to be 2 J in. wide, and it 
will be useful to suppose that these are the actual dimensions 
after the wood ha.s been planed up. The bench is to be 6 ft. long, 
from end to end, and the length of the horizontal pieces of the 
framing, from shoulder to shoulder, of the tenons at the ends, 
must be exactly 5 ft. 7 in. We are supposing that the boards 
composing the top and front afe to be 6 ft. long, and that their 
ends are to be flush with the ends of the bench ; but such a 
frame as is now being described will allow of the use of boards 
6 ft. 6 in. long, so that they will overlap 3 in. at the ends on either 
side. To return to the horizontal pieces of the framing, the tenons 



THE WORK-BENCH AND ITS FITTINGS 137 

at the ends of these must be in. long and one-third of the width 
of the stuff. The tenons at the ends of the uppermost horizontal 
bars should be cut as shown by the shaded parts in Fig. 5, 
three in the front legs, and two, one at the top and one at the 
bottom, in the uprights behind. A third bar may be added in 
the back part as well as in the front, as this will give additionid 
strength and firmness to the bench. The reason is now cleiir 
why the tenons of the pieces C and D in Fig. 5 are not made longer 
than they are, for being no more than i in. in length they do not 
interfere with the tenons of the horizontal pieces being carried 
right through the uprights so as to show the end grain. When the 
whole of the framing has been put together, the front will present 
the appearance represented in Fig. 6 and if a third laii iias been 
put in between the two others at top and bottom, the back will 
have a similar appearance. When it has been ascertained that 
all the tenons fit fairly tight into the mortises and the shoulders 
of the tenons fit closely to and squarely against the parts on 
which they butt, they should be glued and finally put into place 
and the whole frame pinned together with wooden pegs, driven 
through each mortise and the tenon which is thrust into it. 
The frame is now complete and ready for the top and front. 

In making a bench the uprights intended for the front legs 
are often made ij in. wider than the back uprights so that the 
board that forms the front of the bench may be recessed into it. 
As however in the present case no provision of this kind has been 
made for letting the front board into the upright, all that is 
required to be done is to screw a piece of wood on to the face 
of the upright of the same thickness as the board, in order that 
the latter may appear flush with the face of the projecting part 
thus ailded to the upright. 

With regard to the centre rail A in Fig. 6 it may be added to 
the framing or dispensed with altogether. When introduced 
it gives ad(iitional stability to the structure, if we may apply such 
a word to a simple framing of uprights and rails ; and although 
its presence is more important in the front than in the back of 
the bench, it is better to have it in the back also, for reasons 
wliich will appear presently. It is also desirable to put a 
board at the back of the brach similar to that which is fixed 
in front, faces being screwed on to the legs below to bring 
them flush with its surface, or a rebate being made for its 
reception as already described. Tlie boards at front and back 
are not to be screwed on until the interior of the bench is com- 
pleted. 
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At the ,end of the bench to the left hand the wooden screw of 
the bench-vice will enter, and work backwards and forwards, and 
provision must be made for its reception. The space between 
the boar<ls in front and behind must be left open so that nothing 
may hinder the progress of the screw, and no attempt must be 
made to enclose the bench by boarding up the space within which 
the screw works, a *5 this would prevent us from making proper 
use of the old-fashioned bench-stop and bench-holdfast, if 
these be used in putting the bench together and fitting it up. The 
end to the right hand, however, may be boarded at the bottom so 
as to form a well for the receptipn of saws and large tools, which 
it may be convenient to stow away in such a depository. Return- 
ing, tlien, to Fig. 6 and taking this to be a fair example of the 
framing requisite in front and rear of the bench, the central rail 
A being introduced in both parts of the frame, insert a cross- 
piece of wood from front to back as shown at CD, cutting 
grooves for its reception to the depth of ^ in. in the rails A and B, 
and letting the end showing the grain project between the rails on 
cither side and come flush with the outer surface of the rails, as 
%t E. Screw a slip of wood to this cross-piece at F, and another 
to the end rail at G, and then lay pieces of board as shown at 
H from rail to rail, the ends being flush with the outer surface 
of the rails on either side. A shallow well about 6 in. deep 
will thus be fonned for the purpose indicated to the right of 
the Ix-nch. Provision for the w'cU must in all cases be made 
before the frame is put together. 

The front board is next screwed on to the framing, and 
may be allowed to project a little beyond the uprights, say to 
the extent of two or three inches. The bench is yet incomplete 
however, for the bench-stop and bench-vice have to be added, 
and the top has to be put on. Of the bench-vice we can speak 
at once, but as the bench-slop has to pass through the top, men- 
tion of this may be left until the top comes under consideration. 

The bench-vica — it must be remembered that we are now 
speaking of the wooden atljonct to the bench and not the iron 
“ bench-vice " sometimes attached to one end of the bench to 
hold a piece of metal for filii g — consists of a broad solid cheek, 
a wooden screw and a nut also made of wood attached to the 
framing or front boaril in which the screw works. The screw has 
a solid head ^rforated for the reception of a wooden bar which 
works easily in the hole and is furnished with a knob at each 
end to prevent it slipping out while the screw is being turned of 
when it is at rest if the bar should happen to be vertical. The 



’the work-bench and its fittings 139 

neck of tlie screw passes through a solid piece of wood about 
18 in. long, 9 in. wide and 2 in. thick, jind the shoulder of the 
screw-head abuts against this board and forces it against the 
front of the bench when the screw is turned in, or against any- 
thing which may be placed between this solid cheek and the 
front of the bench, and so holds it firmly. The thread of the 
screw is deeply cut and the screw itself, after passing through a 
hole cut for itdn the front board of the bench, works in the 
large nut, or block of wood, which may be either fixed between 
the rails of the bench, or bedded against and screwed to 
these rails. If no rails are fixed, the block in which the 
screw works must be attached to the front board. This, it 
may be mentioned, is the most ordinary form of bench -screw in 
use. It may be purchased ready for fitting at any tool maker's 
at a small cost. 

When cutting a tenon at the end of a rail or upright, the 
wood may be placed in the bench-screw and screwed tightly 
against the side of the bench, but when it is necessary to plane 
the edges of a board, some further support must be provided 
along the front of the bench. In the temporary bench, this was 
managed by screwing slips horizontally to the board forming the 
front, but in the permanent bench the same object is attained 
by making in the front lx>ard two or three rows of holes into 
which wooden pegs are insertefl. The lower edge of the board 
to be planed rests on these pegs, the end furthest from the 
operator being luM tightly m tlic bench-srrew. 

The plan of the lop of the be nr h when complete is shown in Fig. 7. 
If there is to be n(» well in the bench, all that is to be done is to screw 
the two 9-in. boards originally provided to form part of the top on to 
the rails and boanls at the front and back of the bench, and then 
to fill up the space of 6 in. remaining between these boards with 
another board cut to fit ; but if it is desired to foiin a well, cut a 
strip ij in. wide off each board, reducing them to a width of 
7J in. and leaving a space of 9 in. between them when put into 
position. In the figure, the dotted lines from A ^o B and from C to D 
represent the edges of the boards forming the front and back of the 
bench rt'spectively and the dotted lines from A to C and from 
B to D the edges of the end rails of the bench. TIic lines 
from E to F represent the upper edge of the board let into 
grooves formed by slips to form one end of the well, the 
end rail of the bench to the right being the other. Two 
bearers are notched into the boards at the front and back, 
and fixed in position as shown by the dotted hues from G to 
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H and from K to L. Before the boards forming the tup are put 
on, the rectangular space S T U V is entirely open and forms the 
well. The boards on either side may now be laid on the top of 
the bench and marked, so that two slips, M and N, may be 
screwed to their under surface, forming, with the bearers G H 
and K L (or such of these as may project beyond the boards 
W, X. the edges of which rest on them), a support for the board Y, 
which forms the cover for the well. A rebate might have been 
cut in the board on each side of the well at M and N to receive the" 
cover, which must also be rebated, to fit into the rebates of the 
others, and the slips depensed with, but the amateur will often 
find it useful to form a rebate in this manner instead of cutting 
one, and this mode of doing so may as well be adopted here. 
Moreover, it suits the width of the boards employed, which are 
9 in. wide ; and if a rebate of I in. had been cut on either side 
it would have been necessary, in order to save waste, to form the 
rebate in the well cover by bradding on slips ^ in. square. Next, 
a board 9 in. wide and 6 ft. 6 in. long must be taken, and cut into 
three parts, corresponding to the parts marked W, Y, and X in 
the figure. The pieces VV and X may be joined to the boards on 
either side by a groove and slip-fcathcr (seep. 113), or by a dove- 
tail groove the whole being glued up, or dowelled together 
with pegs. When dry, the lop may be screwed on to the bench, the 
heads of the screws being deeply buried in the wood and pelleted 
(see p. 93). When the top has been screwed on, the opening 
O P Q R is left for the admission of tools into the well, and the 
piece of board Y will drop into this opening. It will perhaps occur 
to the reader that the opening to the well has been made as large 
as possible first to facilitate the putting in and taking out of 
such a tool as the hand saw, and to leave as little space as possible 
covered between the ends and sides of the well so that the hand 
may be pas.sed with ease to any comer of it in search of any 
small tool that may have been put in or dropped in. The 
amateur, however, is advised not to keep any ^mall tools in such 
a depository as the bench-well, which is best adapted for saws, 
planes, squares, hammers, and any large and heavy tools of this 
kind. 

Before proceeding to deal with the various adjuncts of the 
bench of which the amateur will from time to time be in need, it 
will be well to describe the manner in which the fixing of the 
bench-vice is completed and also to give particulars of the form 
of vice which, although somewhat more expensive, is now often 
adopted in preference to the older variety already described. The 
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disadvantage of the ordinal bench-screw is, that it is apt to get 
strained, and fails to grip fairly any thick piece of wood, such as a 
piece of quartering, placed between the cheek and the front of the 
bench. The head of the screw is in the centre and bears directly 
against the centre of the cheek, and it is not difficult to see that 
when a piece of wood is put in on one side and the cheek screwed 
tightly up against it, there will be a tendency on that side of the 
cheek which bears against the wood to project a little further 
than the other side, which is pressed inward by the screw-head, 
but meets with no piece of wood within it to counteract this 
force and keep the inner side of the cheek parallel in all parts of 
its surface to the face of the bench front. To overcome this 
tendency many contrivances have been suggested and brought 
into use. The most simple means of preserving parallelism 
between the faces of the bench-front and the cheek of the 
bench-vice is to be found, perhaps, in the use of a runner 
of hard wood about 2 in. in width and f in. thick which may 
either work in a case formed by strips of wood dr may pass 
through a slot cut for its reception in the leg of the bench. 
In the latter case a series of holes are bored in the runner and 
when the vice is screwed up an iron pin is inserted in the hole 
which happens to be nearest to the leg to prevent the further 
inward progress of the runner. The nmner should fit closely, 
but sliould work with case in the cjise or slot. To effect this, it 
may be sometimes desirable to apply a little grease. 

The chief objections to the ordinary bench-vice in its simplest 
form are that it takes up a great deal of time to adjust and screw 
up and unscrew the cheek, and that the pressure exerted by the 
cheek on the board or whatever else may be placed within its 
hold, is not uniform at every point of its surface owing to a want 
of pel feet parallelism with the bench- front. As already stated, 
contrivances havt' been introduced at one time or other to 
procure the <losideratum of perfect parallelism, but after all 
there is not one of these that tends to save time by its 
adoption and use ; but rather, on the contrary, some of them 
cause a still ^eater loss of time in looking to their adjust- 
ment. What is most to be desired, both for working carpenters 
and joiners and amateurs, is a bench-vice in which the action 
shall be speedy, the parallelism perfect, and the grip certain, 
and these requisites are to be found combined in the " instan- 
taneous grip vice " an ingeniotrs invention of which several patterns 
have in recent yccors been placeil on the market. The principle and 
action of all vices of this kind are very nearly the same, their 
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value consisting in the saving of time which is effected in gripping 
and securing the wood plated between the jaws by just a third of a 
turn of the hand, and in the force of the grip, which is so great 
that the wood thus placed remains immovable. When it is desired 
to grip a piece of wood the rack can be put out of gear in a moment 
by a slight movement of the handle in an upward direction. The 
' shaft is then pushed inwards until the outermost jaw is brought 
into contact with the wood and the jaw is then brought to bear 
on it with great force by a downward movement of the handle. 
Similarly one- third of a turn upwards releases the work and 
again lejivcs the jaw free! These vices are furnished with jaws 
from in. to lol in. wide, opening to 6 in. and 13 in. 
respectively. The price is higher than that of the ordinary 
bench-screw, but it is claimed that the additional cost is more 
than compensated for by the great saving of time effected. 
Besides the points that have been, already mentioned, the 
advantages to the amateur in the substitution of the grip-vice for 
the bench-screw, when making a carpenter’s bench, are : — 
(i) That their attachment to the bench itself is far more easy 
than the attachment and fixing of the bcnch-screw, as it involves 
nothing more than screwing the grip-vice up to the bottom or 
lower side of the plank forming tlie front portion of the top of the 
bench, after notching the edge to a sufficient extent to let in the 
inner jaw deeply enough to bring its gripping surface flush with 
the edge of the plank ; and (2) that this simplicity of attachment 
saves the time, labour and material, otherwise expended in 
providing for the attachment of the bench-screw, and that the 
bench may be made without any provision whatever for taking 
the bench-screw. The top of the bench, however, should be of 
sufficient thickness to bring its upper surface flush with the top 
edges of the jaws of the vice. To this end the thickness of the 
bench top should coincide with the d^th of the jaws of thegrip)- 
vice. When wood is hehl between the jaws of the grip-vice it is 
desirable to interpose pieces of board between the jaws of the 
vice and the wood, to prtjvent any marks that might be caused 
by the direct pressure of the iron jaw. For this reason the 
jaws are now sent out by the makers with holes drilled ready 
for the attaclunent of wood facings when necessary. As the jaws 
are of iron it is evident that the vice will serve the purpose of an 
iron bench-vice for holding pieces of metal, as well as that of an 
ordinary bench-vice for holding wood, and that the amateur 
who possesses one of these has no occasion to go to the expense 
of purchasing an iron bench hand-vice. By placing within the 
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jaws two pieces of wood of sufficient Irni^th to hold a saw, this 
vice may be further utilized as a saw-vice. 

The next thing to be considered is the bench-stop, against 
which a board may be fixed during the process of planing its sides. 
In its* simplest form it is a rectangular block of hard wood, about 
2 in. square and 8 in. or 9 in. long. The shaded square marked Z in 
Fig. 7 is a good place for it, because one side lies closely against the 
end rail on the left of the bench, while against the other side a stop 
can be screwed to the under side of the bench top ; and, indeed, ad- 
ditional stops may be placed on the other sides, so that the depth of 
the socket in which the bench-stop works may be increased as much 
as possible. A hole is cut in the top of the bench for the bench- 
stop to pass through, and into the top of the stop are driven 
two or three iron nails, the projecting ends of which arc filed off 
to a chisel edge. The stop is moved up and down generally 
by knocking it at the bottom or at the top, as may be requisite, 
and when it is down its top should be flush with, or slighfly 
below, the surface of the top of the bench, a groove being cut for 
the reception of the projecting teeth. 

An improvement on this simple form of stop often found in 
workshops is made by forming two pieces of hard wood, each 
about a in. by i in., and 8 or 9 in. long into a pair of folding 
wedges. A small screw is inserted in the back wedge to prevent 
it failing through when the front wedge is loosened. 

A simple and effective device used by the writer for regulating 
the height of the slop may be made and fitted to the bench in the 
following manner. From a piece of hard w'ood, such as oak or 
mahogany, about f in. in thickness, is cut a circle 5 in. in dia- 
meter. A hole large enough for a stout screw is bored through 
this circular piece of wood about i in. from the centre, and at this 
point it is fixed to the leg of the bench immediately below the 
bottom of the stop, which works freely in the hole cut in the top 
of the bench and between two long screws which serve as guides 
in the leg of the bench. Another screw, or a wooden peg, is 
fixed near the edge of the disc opposite the hole made for the 
holding screw, and serves as a handle for turning it. The revolu- 
tion of the circular piece of wood upon the point i in. from 
its centre produces an eccentric motion with a difference of 2 in. 
between the highest and lowest points reached by the upper 
edge. As the bottom of the stop rests upon this edge, the stop 
is moved up and down by turning the disc in precisely the same 
manner in which the slide valve of an engine is moved by the 
eccentric on the crank-shaft. When the wheel as a whole is at 
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its lowest point the top of the stop should be flush with the top 
of the bench ; when it ‘is highest the stop will project 2 in. above 
the top of the bench ; when the wheel has been given a half 
turn only the stop will project i in. ; any intermediate heights cai 1 
be obtained to a nicety and in the planing of very thin boards 
this is a great advantage. As the weight of the stop is always 
directly over the fixing screw, and there is no other downward 
pressure, the wheel has no tendency to revolve excepting that 
produced by vibration, and this can always be counteracted 
by slightly tightening the flxing screw. 

There are v^ous forms of iron stops obtainable at the toi)!- 
maker's, and although they do not find general favour in ])io- 
fessional workshops the amateur, whose work is not of such a 
heavy nature, may in some cases prefer them to the old-fashioned 
wooden stop. 

The appliance known as the ‘'carpenter's bench-stop" is 
something like a hinge, and indeed is made on that principle. A 
hole is sunk in the top of the bench for the reception of the stoj), 
which is let into the wood until its top is level with the surface 
of the bench. On raising the screw, the part which is attaclu;d 
to the lower part or bed by a hinge joint rises, and presents 
above the surface of the bench, as showm, a row of teeth against 
which the edge of the board to be planed is pre.sscd. Thus, with 
this bench-stop, the inconvenience of knocking the old-fashioned 
stop up and down to the desired height is obviated, the same 
effect being gained by a few turns of the screw. 

A better form of bench-stop consists of a plate sunk in the 
bench top and carrying a toothed plate working in a slot cut 
in the main plate. A hole has to be cut for the reception 
of tlie body of the stop in the bench top, and a larger recess in the 
surface around the first hole to take the top plate, in which are 
four holes countersunk for the introduction of screws, by which 
it is securely fastened to the bench top. The shaft of the stoj), 
crowned with a square plate toothed on one side, passes down- 
wards through the body of the stop, from which there is a pro- 
jection to the left. In this is a contrivance which is acted on by 
a screw and which, being connected with the central shaft, raises 
or depresses the stop at pleasure. The stop has no spring, and its 
action is quick and positive, being operated upon by half a turn 
of the screw. When set for use it is perfectly firm, in any position, 
and without vibration in any direction. The shaft, or spindle, and 
the plate are of wrought steel, tempered to suit the purposes for 
which these parts are employed. T t should be mentioned that the 
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stop should* be fixed so that the end that the screw is in should 
'always be towards the worker. • 

The bench-knife affords, in conjunction with the bench-stop 
or stop or peg inserted in the bench in the same manner, a 
ready means of holding pieces of wood firmly fixed for manipula- 
tion, whether by planing or otherwise. The contrivance is a 2 ^ 
shaped iron knife or stop having a pin projecting from its 
lower surface, which is dropped into one of a series of holes made 
in the top of the bench to receive it. the hole being selected 
which is nearest to that end of the piece of wood to be secured 
which is the more remote from the bench-stop. Pressure 
is then exerted on the handle and this acts on a small lever 
and cam attached to the bed-plate pressing the broad tei^ 
mination of the lower arm into the end of the piece of 
wood that it is desired to fix. The pressure exerted by the 
knife or back stop on the wood can only be released by a 
reverse motion of the handle and as long as it is retained the 
piece of wood remains immovable. As the row of holes extends 
along the top of the bench from one end to the other, by alter- 
ing the position of the bench-knife, wood of various lengths can 
be secured and fixed against the bench-stop so that it may be 
operated upon. 

ClampSt hold-fasts, shooting-boards and mitre-blocks may 

from some points of view be also regarded as adjuncts of the 
work-bench, but these have been already dealt with in the section 
of the work dealing with tools, and for particulars as to their use 
the reader is therefore referred to that section. 

Two useful accessories remain, however, to be considered in 
connexion with the bench, and these are the bench-hook and the 
trestle or sawing-stool. In both instances the articles can be 
made without difficulty bylthe amateur himself. 

The bench-hook (PL B, Fig 3) may be regarded as a movable stop 
for. sawing light work on the bench without damaging the bench 
itself. It is formed of a piece of wood about 12 in. long, 6 in . wide 
and } in. thick with a square piece of similar thickness screv^ed 
on opposite sides at each end. When in use, the lower stop is 
placed against the edge of the bench while the piece of wood to be 
sawn is held with the left hand against the upper stop which 
takes the thrust of the saw-cut. A sectional view of tins useful 
apjffiance is given in Fig. 4. The bench-hook is found specially 
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convenient when using the tenon-saw for cutting shoulders and 
in similar operations. * 

The trestle or sawing-stool (PL II) will often be required by 
the amateur when ripping down with a saw a long piece of board 
or quartering or when cutting mortises. The top is a piece of 
wood about 2 ft, or 2 ft. 6 in. long, 4 in. wide and 3 in. thick, and 
the legs about 2| in. by 2 in. or even a little stouter if desired. 
A notch is cut the upper end of each leg, so that the sides and 
bottom of the piece top may rest in the notch thus formed, the 
sides of the notch being at right angles with each other. T o afford 
a better bed or resting-place for the top the sides of the block 
may be slightly grooved so that part of the leg maybe let into the 
body of block. When four legs of this description have been 
cut out, and the top grooved, if it be thought better to do so, 
for the reception of part of the notched ends as described, they 
must be nailed firmly to the top, two at cither end, opposite to 
one another. To give stability to the trestle, a piece of inch 
board is nailed to the legs on the outside, and two strips 
lengthwise from leg to leg, inside. A stool or trestle thus made 
is very strong, and will bear plenty of heavy blows and hard 
usage without being damaged beyond the injury that such 
knocking about may inflict on the surface. The end of 
the block forming the top is often cut V-shaped, the angle 
being a right angle, or an angle a little less than a right an{3e. 
A notch of this kind forms a convenient resting-place against 
which to rest a piece of quartering for cutting a tenon at the 
end. The amateur artisan will find it useful to provide 
himself with a couple of clamps of the kind shown in PI. VIII, 
for holding down to the stool any piece of wood that may require 
mortising. In fact, a couple of small clamps of this kind 
will be found useful in many operations in household carpentry 
and joinery. * 



PART II 


Ornamental and Constructional Woodwork 

'chapter I 

ORNAMENTAL WOODWORK AND ITS TARIODS I^RANCHES 

In the preceding section of this work the amateur has been 
made familiar with the materials and tools useddn household 
carpentry and joinery, he has become acquainted with the 
processes by which rough wood is cut to desired sizes and shapes, 
and he has learned to perform the various operations by which 
the wood is further prepared and framed together. Extensive 
as may be the field of useful work which such knowledge will 
enable him to cover, the handyman will naturally desire in due 
course to proceed from the comparatively simple operations 
falling witWn the province of the carpenter and joiner, such as 
the putting up of sheds and outhouses and the making of tables, 
boxes and book shelves, to the more ornamental, though still 
useful, work involved in cabinet-making, which comprises not 
merely the m^ing of cabinets, but the construction of ail the 
better-finished articles of furniture found to some extent in every 
modem home. Cabinet-making has rightly been described as 
the highest branch of joinery. It is distinguished from ordinary 
carpentry by the careful selection of material by the greater 
delicacy of manipulation and care required in the use of tools 
and in the pleasing appearance given to the finished article. 
Apart, however, from actual construction of furniture there are 
several minor branches of ornamental woodwork which are 
particularly attractive to the amateur. These minor branches, 
which include wood-turning, fretwork, veneering, marquetry 
and wood-carving, are all closely connected with and may in 
some cases be considered as forming part of the general work of 
cabinet-making, but as they require special consideration and 
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also special tools and appliances it is proposed to deal with them 
in the present section before passing on to cabinet work itself. 

Wood-turning is the art of shaping pieces of wood into cylin- 
drical or other symmetrical forms by operating upon them with 
cutting tools whilst they are being rapidly rotated in a lathe. 

General Principle of the Lathe.— The bit>ad principle of the 
lathe, or turning lathe, as it is often called, may here be described, 
the details of its construction and particulars of its uses being 
reserved for the following chapter. From a strong and rigid 
frame called the lathe-bed rises a couple of uprights. Of these 
the one on the left of the worker, which is termed the head stock, 
is fitted with a mandrel and pulley, while that, on the right, which 
is known as the tail stock or loose poppet, is bored to receive a 
steel cylinder carrying the cone centre fitted to the end of a long 
screw which is actuated by turning a hand wheel or handle at 
the right-hand end. Between these uprights is held the piece 
of wood to be turned. On one side of the lathe and beneath the 
bed of the lathe is a large driving wheel, the axle of which is 
bent to receive a crank hook connected with the treadle. A cord 
p)asses over the circumference of the driving wheel, and the 
pulley of the headstock, and, by working the* treadle, motion 
is imparted to the wheel and pulley, which is communicated to 
the wood, which revolves with great rapidity. A tool rest 
works backw'arcls and forwards along the front of the frame 
which forms the lathe-bed, and on this, as the name impUes, 
the tool is rested when being used to cut the wood as it 
revolves. It must be remembered that the foregoing is not so 
much the description of a lathe as that of the generd principle 
of its construction, how it is set in motion, and how it acts. It 
is inserted here to give the amateur mechanic some idea of one 
of the most useful and important pieces of machinery which is 
used every day in cabinet-making and ornamental carpentry and 
joinery. 

Uses of the Lathe. — From the description which has been 
given of the principle of the lathe its uses will at once be made 
manifest. Ornamental bars, columns, legs of chairs, knobs 
for handles of drawers or doors, pedestals and an infinite variety 
of such articles can be easily and quickly made. The making of 
such articles as these involves the use of both the head stock 
and the loose poppet, as it is necessary to support both ends of the 
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wood to be operated upon, but in turning such an article as a 
bread platter or a bowl the wood is held on one side only in a 
suitable chuck which in its turn is screwed on to the mandrel. 
It will be noted that the wood to be turned revolves with the 
mandrel and pulley, becoming, as it were, merely an extension 
of the mandrel. The screw that pas^ through the back poppet 
is fixed and the wood into which it is forced revolves 
freely about its point. It will also be noticed that the axis 
of the mandrel and that of the screw in the back poppet must of 
necessity be in one and the same straight line. 

Fretwork.-*-In fretwork, which consists in cutting out an orna- 
mental design in thin wood by means of a very delicate saw, 
the amateur may attain excellence with a far less expenditure 
of time than is necessary in the case of wood- turning and, becoming 
skilful in this branch of woodwork, he may lend to many articles 
of furniture or household fittings which are plain in themselves 
a highly omamontal appearance and character. ' A familiar 
exemplification of fret-cutting may be found in the perforated 
woodwork lined with coloured silk which forms the front of an 
upright piano immediately above the keyboard. As in the case 
of turning, the description of the tools and the manipulation 
required will be reserved for another chapter. Our purpose in 
mentioning these branches of ornamental woodwork here is 
merely to point out to the amateur how he may make this handi- 
craft peculiarly useful from a decorative point of view.. Fret- 
work in itself is strictly ornamental in character and can only be 
applied to decorative purposes. Brackets, paper-cases, book- 
stands, and a variety of small pieces of ornamental furniture of 
this kind can be adorned most effectively by fret-cutting : the 
raised rim that usually surrounds three out of the four sides of 
each shelf of the whatnot or wagonette, and the thin boards by 
which the music cabinet fs usually divided into narrow com 
partments may be enriched by this kind of decorative work. 

Veneering. — ^Whilst explaining the first method of dove-tailing 
(see p. 1 19) it was remarked that it was seldom used for outside 
joints unless the outside was to be afterwards veneered. By 
veu'^ering is meant the laying a thin sheet of valuable figured 
wood, called a veneer, upon a foundation of common and cheap 
wood. This is sometimes done to cover and hide joints, but 
more frequently to give the less valuable WQod the appearance 
of the ornamental wood of which the veneer is made. If done 
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well it will be very durable, and is an inexpensive way of producing 
a handsome effect. Of course the larger the article the greater 
will be the saving : indeed, for very small objects the extra labour 
will out-balance the saving in material, and therefore such articles 
are seldom veneered, but made of the solid, valuable wpod. 
Veneers are generally cut from mahogany, rosewood, bird's 
eye maple, or walnut, but veneers of almost any other sort of 
wood can be obtained of the cabinet-maker. 

Inlaying, — Inlaying is the art of decorating flat surfaces Iqr 
cutting away the solid wood of what may be termed the ground 
and letting in thin pieces of different coloured woods or pieces of 
pearl, ivory, tortoiseshell, or metal which have been cut to the 
desired shapes by means of the fret-saw. 

Marquetry is a form of inlaying with thin veneers. The design, 
or pattern, is first marked on the veneer which will form the 
groundwork, and other pieces, sometimes as many as four or five, 
of different colours are attached to the back of this piece. The* 
pattern is then sawn out of all the thicknesses at one operation 
and the pieces of the required colours fitted into the groundwork 
to form the design, the corresponding pieces of the other layers 
being cast aside. Great accuracy is of course required in sawing 
to the lines of the pattern, but this is soon acquired by practice. 

Intarsia. — ^As used in its original sense this term refers to the 
solid inlaying practised in mediaeval times in which woods of 
one or more colours were let into a lighter or darker ground. 
In its more modern application, however, it is used in connexion 
with that form of marquetry which aims at producing in wood 
pictorial effects, such as simple landscapes, seascapes, street 
architecture and interiors. The striking effects of^rspective 
and of light and shade produced int.work of this kind are due 
more to the judicious choice of woods and the clever arrangement 
of the grain than to merit in design, whilst the execution itself 
is extremely simple. 

Parquetry. — ^Although commonly associated with the orna- 
mental flooring formed by the arrangement in geometric patterns 
of wood bicjcks, the terni parquetry may more properly be con- 
sidered as applying to all inlaying, whether in wood or other 
material, in which a decorative effect is produced by the repeti- 
tion of a definite geometric pattern. Regarded in this way, 
parquetry is the most ancient form of inlaid work, and many 
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beautiful specimens in illustration of its uses may be seen in 
the British Museum and at South Kensington. 

Wood-earvliiig. — ^The highest branch of the art of working in 
wood is undoubtedly that of wood-carving, for in order to arrive 
at ahy eminence in this decorative work it is necessary that the 
operator should not only have acquired the manipulative skill 
of the expert artisan, but that he should also possess true artistic 
feeling and be capable of giving individual expression of that 
feeling both in form and design. This, of course, does not apply 
to the ^rdinary carved work seen on legs of chairs and parts of 
other household furniture, such as the claws of a round or oval 
table supported on a central table or ev6n the garish scroll-work 
in imitation of foliage which sometimes disfigures the frame of a 
pier glass, but to such examples of the wood-carver's art as may 
be found in the copies of still life, produced by the chisel 
of Grinling Gibbons, the elaborate panels and decorations 
of the famous Kenilworth sideboard, the thrones of bishops in 
our cathedrals and the carved screens which adorn our 
village churches. To excel in such work requires time, 
patience and abundant practice and, as has been said, the 
spirit and feeling of a true artist. Much, however, may be 
done in a humbler, less ambitious way and the amateur wood- 
carver need not despair of turning out work sufficiently good and 
appropriate for the adornment of his own home. It is, in any 
case, a pleasant pursuit, and perseverance in the study of any 
art has never yet failed to bring its own reward. 

Carving may be defined as the art of ornamenting wood or 
stone with design by means of cutting tools held in the hand, 
and the carver is one who works in wood or stone in such a 
manner. Whilst, however, the carver in stone, if he attains 
eminence in his art, is usu^ly termed a sculptor, there is no dis- 
tinctive name for the carver in wood, and he is only known as such, 
be his work ever so beautiful and true to nature. 


, CHAPTER II 

THE WOOD-TURNING LATHE AND HOW TO USE IT 

TEb principle of the lathe having already been explained we 
may proceed in the first place to describe in some detail a simple 
but efficient form of lathe suitable for the use of the amateur and 
afterwards to consider the appliances and tools used in turning 
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and the mode oi using them. It must be remembered, however, 
that in this and the following chapters no attempt is made to 
lead the amateur to the higher branches of the art of ornamental 
woodwork. It is sought only to tell him what machinery and 
tools to buy, and how to use them, and having brought him to 
the threshold, as it were, of this most pleasing handicrafl, to 
leave him to continue his progress in a branch of constructive art 
on which volumes have been written without exhausting the 
subject or even wearing out its freshness. 

The Foot Lathe. — serviceable and inexpensive type of foot 
lathe wliich will meet all ordinary requirements of the amateur 
wood- turner, is shown in PI. XXI, Fig. i. 

The standards or legs are in this case made of cast-iron ; 
sometimes they are made of wood, but, if of the latter material, 
they must be made much stouter and stronger than represented. 
These standards support the bed to which they are firmly 
bolted, and between them they also cany the crank-shaft 
and the treadle-shaft. The crank-shaft is made of wrought- 
iron and works in collar necks and bearings. The treadle-shaft 
is also made of iron and moves freely in holes made in tlfe stan- 
dards. Fastened to this shaft is the treadlc-^board, by means of 
which the crank-shaft is set in motion. Upon the crank-shaft is 
keyed a heavy cone pulley or driving wheel. Although the 
steps of the cone pulley are generally flat and the wheel is 
driven by a flat leather belt, it is foimd that for light lathes a V- 
grooved pulley driven by a round belting of gut or leather is 
preferable. 

The bed is generally made of cast iron, but it can be made 
either wholly of wood or partly of wood and partly of iron. 
In the latter case, the top of the bed is faced with iron. What- 
ever material is used it is essential that the top surface of the 
bed should be perfectly straight anU level and be scrupulously 
kept so. In order to take work of large diameter such« as a 
wheel or platter, the bed of the lathe is in some cases made with 
a gap close to the head-stock or the head-stock and tail stock 
and rest may be packed up with pieces of wood as shown in 
the illustration. 

The head-stoc^ should be made of cast iron. Tl^e steps or 
grooves of the speed-cone should be made to correspond 
with those of the driving wheel. The cone is keyed to 
the mandrel, which is made of either iron or steel, and is 
turned to run in a steel or gunmetal bearing in front of tl^e 
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cone-poppet/ Behind, it is furnished with a conical indent 
which runs on a steel-pointed centre screw. The other end 
of the mandrel has a screw-thread cut upon it, and is fitted 
with a sharp steel point or centre. The centre screw is made of 
iron or steel, and has a point or centre at one end, and a nut at 
the other ; it screws through the cone-poppet and is kept from 
either screwing or unscrewing by tightening a lock-nut. 

The tail stock or loose poppet is also made of cast iron, and can 
be moved anywhere along the bed and fastened firmly when and 
where required by tightening the screw beneath it. Through this 
poppet there is a hole fitted with an internal or female screw 
made of wrought iron or steel, cut with a thread capable of 
receiving the screw which passes through it and has at one 
extremity a sharp front or centre, and at the other an iron 
handle. By turning this handle forward the centre or sharp 
point of the screw approaches nearer the other poppet, and 
by turning' it the contrary way it recedes from it. 

The base-plate rest, which is made* of iron, can be moved 
freely along the bed between the two poppets. It has a dove- 
tailed groove cut along its bottom to receive the head of the 
bolt by which it is held down to the lathe-bed. It can be moved 
in or out, nearer to, or farther from, the work. It can be firmly 
held, where for convenience it is required, by tightening the 
headed screw which passes through the slot of the bed. 
This screw is made of iron, and is in two parts ; one 
part has a head the same shape as the groove in the rest- 
holder, and also has a thread cut upon it to fit into an internal 
tliread But in the lower pait or nut of the screw. The tool- 
rest is made of iron, either wrought or cast, but generally 
the former ; it has a round shank which fits into a socket in the 
holder. The rest can be raised or lowered in the socket, and set 
at any convenient angle ; it is firmly fixed at the required position 
and height by tightening file set screw. 

It now remains to show how motion is given to the mandrel^ 
and consequently to the work. The operator stands in front of 
the lathe generally with his right foot on the treadle-board. 
The board must be depressed, and directly it pomes to the bottom 
the weight of the foot must be removed from the board. The 
momentum of the pulley will carry the crank over the '* dead 
centre," and will raise the treadle to be again depressed with 
greater force until the cranked shaft comes up to speed. The 
circular motion of the cranked shaft is communicated to the 
mandrel by leather belting or gut passing over both pulleys. 
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The cone on the crank-shaft is generally of a much larger 
diameter than the mandrel cone, the former often being five or 
six times as large as the latter. This is done to increase the 
speed : thus, supposing the large cone to be five times the sise, 
or to have a circumference equad to five times the circumference 
of the mandrel cone, then every revolution of the crank-shaft 
will make five revolutions of the mandrel. It is generally agreed 
that one can conveniently, and without great exertion, tread 
about eighty or one hundred times per minute. The cones are made 
in steps, so as to alter the speed of the mandrel whilst the crank- 
speed remains constant ; thus, when we wish to increase the 
speed, or drive at the highest speed, the gut or belt is put on the 
largest speed of the crank-shaft pulley and the smallest speed 
of the mandrel pulley ; and when it is desired to decrease the 
speed to a miniraiun, the belt should be on the smallest step of 
the crank-shaft pulley, and the largest of the mandrel puUey, 
the intermediate speeds being similarly obtained. 

Wood differs so very much in density, grain, etc,, that it is 
impossible to state the speed at which it should be turned, but 
the amateur turner need be under very little apprehension of 
running his lathe too fast. As a general rule, however, it may 
be obs^ed, that the best speed is the fastest at which it can be 
turned without blimting the tools too much. When a lathe is 
driven from a shaft by steam or other power, there is more 
chance of overdoing it with regard to speed, because it is quite 
possible to drive even so soft a substance as wood fast enough to 
cut or rub the steel tool instead of the tool cutting the wood. 
The speed should seldom exceed 500 circumferential feet per 
minute — ^that is supposing the article to be i ft. in circumference 
it should revolve not more than 500 times in a minute. This must 
not, however, be considered as a fixed rule. The amateur, by the 
exercise of a little observation and judgment, will very soon be 
able to tell the proper spied for any particular kind of work ; 
indeed, an experienced workman can tell at a glance before touch- 
ing the work with his tools whether the speed is right or not. 

Chucks, — Having obtained the circular motion with the lathe, 
it remains to communicate this motion to the work. There are 
several methods of doing this, but it will be sufficient to show 
some of the best and most frequently used. For the required 
purpose, various forms of holders known as ** chucks are used 
and these are screwed to the mandrel. 

The prong-ehueky so called from the steel prong or fork 
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which into the socket of the chuck, is used for all kinds of 
' work supported between the centres. One end of the wood to be 
turned is placed against the prong-chuck so that the spike of the 
chuck is in the centre of the wood and the back centre is then 
moved along to support the other end.- When by gently re> 
vofving the work it is found to be truly centred, a few sharp blows 
should be given with the mallet as so to imbed the prongs of the 
chuck more deeply into the wood (see PL XXII, Fig. l) 
and the back centre should be brought forward a little 
and firmly secured. In order to reduce the friction a small 
hole should be bored in the wood for the reception of the 
cone of the back centre, shown in the illustrating, and a 
drop of oil should be put upon the centre point. The centre 
should be screwed up fairly tight at the outset as otherwise it will 
work loose when the lathe is running. It is essential that both 
the spur of the prong chuck and the cone of the back centre 
should be in the middle of the wood as otherwise it will be 
necessary to turn of! more of the wood on one side' than on the 
other before it is quite circular, and if the rough wood is not 
considerably larger than the finished article is required to be, 
it will not hold up to size. 

The Taper-screw Chuck. — ^The taper-screw chuck, shown in 
PI. H, Fig. I, is a very useful chuck ; it is used entirely for short 
work. The chuck, which may be made of either wood or metal, 
is screwed on the mandrel end, a hole is made in the centre of 
the wood to be turned of the same size as the smallest part of the 
screw, and rather deeper than its length ; the hole is applied to the 
point of the screw and the work held held firmly whilst the lathe is 
pulled round slowly with the left hand. The wood will then be 
screwed up against the flat surface of the chuck, and will remain 
there firm enough to be turned. If it is wished to screw the work 
on the opposite side, so as 1b be able to manipulate the unturned 
portion, a hole similar to the one already made must be cut out 
in this side whilst the work revolves. The wood can be then 
unscrewed and put on the other side. If this hole be cut or 
turned out true, that portion of the article which has already 
been turned will run true when the sides have been so changed. 

The Split Chuck. — ^The fault in the taper-screw chuck is that the 
screw disfigures and injures the face of the work. For some things, 
such as patterns, this is of very little consequence, because the boles 
thus made can be stopped with putty; but for ornamental 
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articles these marks or disfigurations would often be objec- 
tionable. Therefore, when the amateur artisan has occasion 
to turn an3rthmg of that sort, if small, he should use the split or 
spring chuck, shown in PI. H Figs. 6 and 7^ The article can generally 
be paj^y turned more conveniently in one of the other chucks, ^d 
such portions in them as cannot be done without injury turned 
in this one. The split chuck can, however, be used for many other 
purposes. 

Face-plate. — If the article is large, the face-plate shown in PI. H, 
Figs. 4 and 5 is screwed on to the mandrel end, and the article stuck 
to the plate with cement. 

The following recipe will be found useful in making a good 
cement for this purpose. Take of resin four parts and of pitch 
one part ; set these ingredients by the fire to melt in an old 
pan or earthen pipkin, and when the mixture is liquid stir in 
sufficient finely powdered brick-dust to make it a stiff paste. 

The cement must be placed hot on the face plate and the work 
pressed against it, care being taken to ascertain that its position 
is perfectly centraJ. When cold it will hold the wood sufficiently 
firm for the article to be carefully turned ; and, when finished, a 
gentle blow will detach the work from the plate. The cement 
must be laid evenly on the face plate, and must not be 
thicker in one place than another, otherwise the article when 
faced up will be of unequal thickness. 

Another method of holding work in the lathe without injury 
to its surface is to screw a piece of common wood to the screw 
chuck or face plate, in the ordinary way and in this piece of 
wood to turn a recess or cavity of such a size that the article 
which it is desired to turn fits into it tightly. If practicable the 
back centre should be brought up so as to support it, but when 
this cannot be done and the sudacc of the work is so smooth 
that it revolves in the cavity when the cutting tool is applied, a 
little soft chalk should be nibbed both about the chuck or recess 
and that portion of the object which fits into it. 

Although the wood turner uses other chucls for special work, 
the amateur artisan will find that, with proper management, 
those already described will be sufficient for all his purposes. The 
chucks used for iron and brass turning are quite different in 
character from those described, but will be found to answer well 
in many cases for ornamental wood turning. 

Home-made Chucks.— Although the different chucks to which 
reference has been made may be obtained in iron or brass, the 
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amateur ^mechanic may, without difficulty, make them for 
'himself of hard wood such as box 01; beech. Other suitable 
woods for the purpose are sycamore and bass. 

In some respects wooden chucks are better than iron ones, 
but they are not so durable. If, in turning, the tool comes in 
contact with a metal chuck, the cutting instrument gets the 
worst of it ; but if the same thing occurs with a wooden chuck, 
the chuck itself will be damaged. 

Turning Tools. — ^The tools used by the ornamental turner arc very 
numerous, but one or two different sizes of the gouge, flat chisel, 
diamond point, and cranked tool will do for a great variety of 
work. In fact, the amateur artisan is strongly advised to 
commence with these only, and not to get others until he finds 
that he really requires them. 

The Gouge. — The gouge is shovm in PI. XXIII and XXIV. the 
former showing its appearance at the front and the latter at the 
side. It is used for '* roughing down," or taking' off the bulk 
of the superfluous wood, and for turning out hollows and curves 
that cannot be conveniently done with a chisel, and when the 
user of this tool has had a little experience, it may be used 
for squaring down the end of the article. For the first two pur- 
poses it is laid on the rest with the round side downwards, and in 
such a position the cutting part is rather above the centre of the 
work. The manner of holding the gouge in this operation is 
shown in PI. XXIII, Fig. 2. For the third purpose it must be 
held on its side and turned over in the process of cutting till the 
hollow side is downwards (PI. XXIV, Fig. 4). 

The Chisel, shown in PI. XXIII, Fig. i, is used for smooth- 
ing the work after it has been rouglunl down by means of the 
gouge. Inexperienced turners generally hold this tool with the 
cutting edge parallel to the <furfacc of the wood. In this position 
it acts as a scraper and causes a roughness on the work which is a 
sure sign of a slovenly workman. The proper position for 
holding this tool is with its cutting edge obliquely to the surface, 
as shown in the illustration. When held in the manner indicated 
a much smoother surface is obtainable, and the tool does not 
require sharpening so often as it does w'hen held wrongly. 

The Diamond Point or Graver is used for roughing down 
small or delicate work which will not bear the gouge being 
applied to it or heavy cuts being taken off. It may also be used 
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lor finishing off sharp angles and for internal work and recesses 
where the other tools will not conveniently enter. For the 
purpose of roughing down, the i^int only should be used ; for 
other work, both the point and sides come into operation. The 
point should seldom, if ever, be held above the centre. 

Parting Tool.— For cutting off finished work from the block 
from which it has been turned a parting tool, is used. It is 
about three quarters of an inch in width and one eighth of an 
inch in thickness. In order that the tool may clear itself as it 
cuts its way through the wood the back is ground somewhat 
thinner than the cutting edge. 

Boring and Recess Tools.— For hollowing out ordinary work, 
such as chucks or egg-cups, the gouge may be used. When 
however any portion of the interior is either irregular or larger 
than the opening, boring tools of special patterns are required. 

Position of Tool-rest. — ^The position of the tool-rest must be 
altered to suit the work. As a general rule, the top of the rest 
will be slightly higher than the centre of the work, but this 
will be regulated to some extent by the height of the worker. 
It is important to remember that the nearer the rest is to the 
work the greater is the command over the tool. To get it 
sufficiently close, it will sometimes be necessary to place the rest 
at the same angle as the lines of the work, but in whatever 
position it may be placed care should be taken that it is firmly 
fixed. 

Callipers. — ^When turning work down to a definite size it is 
necessary to have some means of measuring it. For this purpose 
callipers are employed, those of the form shown in H. XXIII, 
Fig. 3, for outside use and those of the form shown in PI. XXIV 
Fig. 3, and for testing the diametev of holes. 

Tool Sharpening. — ^The importance of keeping a keen edge 
upon all cutting tools and the methods of sharpening tools have 
b^n dealt with in the previous section of this work. It may 
be well, however, to mention here that in lathe work even more 
thfui in other branches of wood-work it is essential that tools 
should be maintained in good order. Defects in amateur work 
are undoubtedly due more to the use of blunt tools than to any 
other cause. 

Elnlshlng and PoIlshlng^After the required size and shape 
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have been given to the article, unless it has been very well done 
nnd with exceedingly sharp tools, a sheef of glass paper should be 
held against the work as it rapidly revolves. Tliis will smooth 
it and take out any little roughness or tool mark. If the article is 
a psJttem for a casting in metal, so far as the lathe is concerned, 
it is finished ; in other cases, a little oil is often poured upon 
some fine shavings, and these are applied to the surface ; this 
will greatly improve its appearance. Articles which it is intended 
to French polish can be done much better in the lathe than by 
luind. 

A large soft pad should be used and at first the work should be 
revolved somewhat slowly. Afterwards the speed of the lathe 
may be considerably increased. The work should "then be laid 
aside for about twenty-four horns and the process repeated. A 
brilliant surface may be finally obtained by going over the surface 
in a similar manner, but using methylated spirit only. In 
" spiriting off,” as tliis operation is termed, care must be taken that 
the pad is not allowed to remain in any one position, but is 
kept constantly moving. It is also important that it should not 
contain too much spirit as otherwise the effect will be merely to 
take off the gloss already obtained. 

Where it is desired that the polish should not be too glassy, as 
when working in dark walnut or oak, a beautiful finish may be 
obtained by coating the work with a warm solution of beeswax 
and turps and afterwards working it off first with a stiff brush 
and afterwards a soft linen rag. 

Experimental Work. — Before the amateur turner tries his 
hand on work which may be subjcct^^d to criticism, he should put 
some rough wood in the lathe and commence operations upon that. 
He should next turn his attention to those things wliich, although 
they are better done well, are^not spoiled if done in an indifferent 
manner. He may, for example, require some tool handles 
of various shapes. The handles for turning tools should be 
about 10 in. or 12 in. long and about x in. and a quarter in 
diameter at the largest part ; the ferrule should be about three- 
quarters of an inch. For other tools they should be made of 
several sizes, from 3 in. to 4 in. in length, with a ferrule ranging 
from a quarter to three-quarters of an inch in diameter. The 
rough wood is put into the lathe and turned down for the desired 
length to the largest diameter. The end nearest the back centre is 
next turned down to such a size that the iron or brass ferrule 
can be hammered on tightly. The remaining portions can then be 
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shaped and finished. The c^tre mark at the end upon which the 
ferrule is placed will be no disadvantage, but will serve as a guide 
when making the hole to receive the tang of the tool. At the 
other end, however, where the marks of the prong chuck would be 
a disfigurement, a small length of spare wood should be left. 
This end should be turned down with the chisel as far Sis is 
possible without risk of breaking and when the work is taken 
out of the lathe separated from the rough wood by means 
of a line saw and any roughness remo^^ed with glass-paper. 

As a further exercise in turning, the amateur may do some 
very useful work by making a complete assortment of wooden 
cup chucks. The best wood for the purpose is box, and 
pieces of this material of various sizes and roughly turned to 
shape are obtainable at most tool shops. 

Some useful forms of wooden chucks are shown in PI. H. 
Using the taper screw chuck to hold the rough block of wood, one 
end of the block should be faced up and a hole bored slightly 
smaller than the nose of the mandrel. By means of the screw 
taps represented in Figs. 8 and 9, a screw should be cut in this hole 
of the same thread and pitch as that on the mandrel. The taper 
tap is used in the first place to cut the thread, and the plug tap 
is afterwards run through to clear it and give it the full size 
necessary to ensure that the shoulders bed h^y on the face of 
the mandrel. Wlien this has been done the work may be re- 
moved from the lathe and screwed directly on the mandrel. 
The rough block may then be trued up and recessed to the 
required size. In order that a better grip on the work may be 
secured the recess may be very slightly tapered. It may be 
mentioned that rough castings of cup chucks of various sizes 
may be obtained in brass and that the manner of turning these 
up is in every way the same as that already described 
in the case of the wooden chuck. Fig. 3 shows a '* master ” 
chuck, preferably made of metal,' for holding smaller chucks 
which can be fitted into it without the necessity of boring and 
tapping each one to fit the mandrel nose. It is particularly 
useful for the purposes of drilling. The shank of each drill 
or boring bit should be fitted with a small block of hard 
wood made to ht tighily into the recess of the master 
chuck and the dnll or bit is then ready for use whenever it may 
be required. Figs. 6 and 7 show a form of cup-chuck in which a 
certain range of opening is obtained by slotting the front end 
with a fine saw. The object which it is desired to turn when 
forced into tlus chuck is held with a very fiim grip. This pattern 
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will be found of service also for inside use as when turning a 
dirtaJn ring or the bowl of a pipe. A bell chuck for holding 
and centering work of irregular form is shown in Fig. 2. In order 
that the screws may not damage the work and may have a 
bettfsr hold upon it the points should be filed ofi and the ends 
slightly rounded. 

As further exercises of progressive difficulty upon which the 
amateur may try his hand, may be suggested a set of draughtsmen, 
a set of egg cups and a watch-stand. If he can manage to turn 
out any one of these in a fairly workman-like manner, he may 
rest assured that he is sufficiently advanced in the art of wood 
turning to carry out any work of this kind which he may be 
called upon to do in connexion with the ordinary repairs of a 
household. The chief object of this book is to help the amateur 
to do reaHy useful work ; the higher branches of turning will 
require far more time and devotion than the majority of amateurs 
are inclined to give to any particular form of handicraft. Those, 
however, who desire to proceed to the execution of more diffi- 
cult work will find detailed instructions for every kind of turnery 
in the numerous treatises that have been written on this subject. 


CHAPTER III 
FRETWORK 

i>KC 0 RAriVE wood-working may be roughly considered as being 
dividoil into two branches, namely, Fretsawing and Carving. 
Kither of these may be carried out independently of the other, 
and indeed are so, generally speaking ; but carving is often 
combined with fretsawing tp give relief to a surface that would 
otherwise be plain. It can hardly be said that the reverse 
takes place, namely, that fret-sawing is used to heighten the effect 
of carving, although the effect is gained in the elaborate 
tracery of the old oak screens still to be seen in many of our old 
imrish churches. Fretwork is of necessity light and open, 
whether it be finish* il v/ith carving or not ; but carving is for 
the most part massive and solid ; whilst fretwork consists 
chief!}' in cutting out an open and elaborate design in thin wood, 
carving is cutting and hewing a solid, or at all events thick and 
substantial, piece of wood into the semblance of some natural 
object or some conventionalized or purely imaginary form, 
w m.m. I. 



i 62 ornamental and CONSTRUCTIONAL WOODWORK 


Some of the uses of fretwork as applied to the decoration of 
articles of furniture have been indicated in the previous chapter. 
In recent years, however, there has been a very general extension 
of this method of ornamentation to the structure of the house 
itself, both externally and in regard to the interior fittings. 
The great difference in the style and appearance of the modern 
villa and houses built twenty or fliirty years ago is often due 
to a large extent to the lightness and grace which is given to it 
by the free use of fretted woodwork. The principal interest 
which the amateur will find in the larger work which ornaments 
the exterior of houses will be in the suggestions which it offers 
for the similar treatment of smaller structures such as sununer- 
houses, green-houses and garden-screens which he may erect 
for himself. A glance through one of the interesting catalogues 
issued by the various joinery firms whose advertisements appear 
in the technical journals will show a large number of designs of 
fretwork which would .enable the amateur at a comparatively 
small cost to add greatly to the attractiveness of any work of this 
kind upon which he might be engaged. These include designs 
of barge-boards used for outlining the ends of roofs and porches ; 
patterns smtable for use as cresting or the decoration of other 
horizontal lines ; crestings for greenhouses or summer houses ; 
and valances for porches and verandahs. Another use for 
commercially made fretwork is found in the construction of 
bazaar and exliibition stalls, an infinite variety of work of this 
kind being obtainable. A good deal of this work is suitable 
also for the interior decoration of the home by means of grilles 
or arches, ventilating panels or friezes ; and oniaiiiental shelf 
and porch brackets. Various patterns of fretsawn balusters are 
now used to produce a light and artistic effect. The production 
of this class of fretwork at the low prices at which it may now 
be obtained is due chiefly to improvements in modern machinery 
and to the introduction of processes by which large quantities 
of work can be turned out in the same time as that formerly 
required to make the single article. Much of the work would 
be quite beyond the ability of the ordinary amateur to execute, 
but, on the other hand, there may be many occasions upon 
which he, equally with luc modem builder, may avail himself 
of the facilities offered by its commercial production, cither for 
the purpose of special constmetions or merely for the decorative 
treatment of what is otherwise his own work, and it is with this 
view that it has been brought to his notice in the present chapter. 

The class of fretwork with which the majority of amateurs are 
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more particularly couched and which we therefore propose to 
treat in greater detail is that into which falls the making of 
various beautiful and useful ornaments by cutting out a design 
or pattern in thin wood or other material by means of a very 
denote saw, and when necessary fashioning together the separate 
parts thus cut. The great popularity which this form of handi- 
craft has attained within the last twenty years is due chiefly 
to the recognition of the fact that of all home pastimes, fretwork 
is the one by which excellent results can be obtained with the 
least expenditure of time and money. Whilst wood carving 
is undoubtedly more artistic in character, and carpentry and 
cabinet making more useful, in the one case much practice 
is required before skill can be obtained and, in the other, the cost 
of the necessary tools and need of some kind of workshop must 
deter many who have little time or funds to spare from adop ting 
them as recreations. Fretwork on the other hand is both inex- 
pensive and easily learned. A complete outfit of tools and 
appliances may at the present day be purchased for a few 
shillings, suitable wood, perfectly prepared for cutting, may be 
obtained at a very moderate cost, and with the various exceUent 
journals dealing with this branch of woodwork the amateur 
may obtain the best work of experienced designers and instruc- 
tion by recognized experts in every phase of the handicraft. 

For some time, at any rate, the amateur fret sawyer will confine 
his attention to working in wood. Other materials, however, 
miay be used besides wood. Aluminium, silver, copper, brass 
and, in fact, any metal which is not as hard as the saw-blade 
itself can easily be cut, as also ivory, bone, xylonite and such- 
like materials. 

It is with fretsawing in wood that we have to deal at present, 
but with regard to working in other substances, it may be useful 
to point out in cutting metal there is a much greater degree of 
friction when the material is brought under the action of the saw- 
blade and, therefore, a different speed must be given to the saw 
and the operator must remember to equalize that friction by 
reducing the rate of^speed. 

Fretwoods and Woods used In Ornamental Work.— For the use 

of the fretworkers specially selected woods may be obtained, 
weU seasoned, planed to thickness and perfectly ready for use. 
p'retwood is sold by the square foot of 144 square inches. As the 
boards from which the required pieces are ait are not alwa}^ 
12 in. in width, some being narrower and some wider, the length 
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in any 'quantity supplied^ to order will depend upon the width. 
If, for example, 3 square feet are ordered, and the width 
of the board is only 6 in. then the length supplied will be 6 ft. 
If on the other hand the board is 18 in. wide, the length will be 

2 ft. If the wood is I2 in. wide, the length will, of course,-* be 

3 ft. The worker who lives away from a town and therefore 
orders his wood by post will do well to accustom himself to 
this method of measurement. 

The thickness of the prepared wood varies from ^ in. (for 
thin overlay work) up to i in. The average thickness is about 
tV in- and this will prove the most useful for all ordinary designs. 
For lighter work, such as small frames and boxes, I in. should be 
used, whilst for large and bold work ^ in. or sometimes ^ in. will 
be required. The rarer kinds of wood, such as holly, satinwood, 
rosewood, and ebony are expensive, but the price depends 
largely upon the thickness of the wood and its quality. By 
comparison with the cost of ordinary wood, the charges made 
for fretwood may at first sight appear high, but it must 
be remembered that in fretsawing a little wood will go 
a long way, and that the amateur has the advantage of 
obtaining his material ready for use, and of a uniform gauge as 
regards thickness. Some of the woods are by no means easy 
to work, or smooth with the plane, and this fact alone will go 
far to convince the amateur that he is really getting his material 
at a reasonable rate at the prices charged ; especi^ly when it is 
further taken into accoimt that the wood is, in every case, sound 
and good and well seasoned. 

Apart from the consideration of appearance, the selection of 
the fund of wood to be used for any particular piece of work will be 
influenced by a knowledge of the differences of grain and a 
study of the pattern to be cut. In some woods, the grain is 
close and compact ; in others it is*open ; in some cases, the 
wood is hard and difficult to work, while in others it 5nelds easily 
to the saw ; some kinds, again, are so tough and elastic that the 
most delicate tracery may be cut in them without fear of breaking, 
while others are extremely brittle and require the exercise of the 
utmost care 

The general characteristics of several of the woods suitable 
for fretwork, including mahogany, walnut, ash and oak, have 
been dealt with in the first section of this work Other kinds 
of wood which the amateur fretworker may at one time or 
another findjuseful, and which it will be convenient to deal with 
generally in the present chapter, are the following. 
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Birch. — ^The wood of the birch tree is Kght in colour, firm and 
tough, and easily worked. It is used especially in northern coun- 
tries for making wheels, for cooperage and also fon turnery. 
In Apierica the wood of the Black Birch is considered valuable 
for cabinet making and for household furniture, and in this 
country is often used for bedsteads, small tables and other 
^miture. For fretworking purposes it may be obtained either 
in prepared boards of the usual thickness or as three-ply wood. 
The latter consists of three layers, each 4 in. thick, glued together 
under great pressure, with the grain of the inner layer running at 
right angles to that of the two outer layers. This process gives 
the finished board great strength and pliability, so that it is 
sometimes described in commercial lists as "unbreakable.** 
The advantage when used for fretwork is that the arrangement 
of the grain permits of fine points being cut without danger of 
breaking. 

In connection with three-ply-wood it may be useful to mention 
that it may also be obtained in other varieties of ornamental 
woods such as walnut, mahogany, bird's-eye maple, figured 
oak and padouk. 

Chestnut. — ^The wood known as chestnut is derived from two 
widely different kinds of trees — the Horse Chestnut and the 
Spwish or Sweet Chestnut. The wood of the Horse Chestnut, 
which is white and brittle, is used by turners for fancy work, whilst 
the wood of the Sweet, or Eating Chestnut, is hard and durable 
and beautifully grained and variegated. Furniture is sometimes 
made of this wood and it is used with effect for decorative 
purposes in building. The variety ased for fretwork is the 
white chestnut. It is a beautiful wood, almost equal to holly, 
and is easily cut. 

Ebony is a fine, heavy and compact grained wood which can 
be worked without difficulty. It is much used by mathematical 
instrument makers, for fine cabinet work and in the manufacture 
of musical instruments. Ebony is distinguished as Green and 
Black. Green Ebony comes from the West Indies and is so 
called from the colour of the heart wood, which is a brownish- 
green. It is frequently used in marquetry. Black Ebony is * 
brought from Africa, the East Indies and the Island of Mauritius. 
African Ebony is a serviceable wood and stands well, but the 
colour is indifferent and the wood porous. The Ebony from 
Mauritius is very hard, of fine close grain and of a deep black 
colour, and being the best pf the three is the most e3(pensive. 
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The Black Ebony of 'Mauritius and the East Indies affords the 
best and most direct contrast to white holly in ' marquetry, a 
handicraft which may be regarded as closely allied to fretwork. 
Sawing ebony is a somewhat dirty business, as the dust soils 
and blackens everjdbing on which it falls, and especially any 
surface upon which it is rubbed. X^e material cuts clear and 
' fine as ivory and is therefore specially suitable for use in 
marquetry. It will not warp readily, but is apt to split under 
changes of temperature ; its want of elasticity renders it inclined 
rather to break than to bend, but its fine close grain admits of a 
magnificent polish and a handsome appearance may be given to 
it by mere oiling. As it is seldom more than 6 in. wide, only 
small articles can be made of it in one piece, but for small orna- 
mental work it is very suitable. A smooth surface can easily 
be produced upon it by means of the tool known as the 
cabinet scraper (see p. 6o). 

Prepared for fretworking purposes, ebony is a very expensive 
wood, the price varying according to the thickness. In recent 
years successful imitations of ebony have been produced by 
staining to a deep black various hard woods such as holly and 
beech. As the grain of the wood is stained through the entire 
thickness of the wood all the edges are quite black. These 
imitations, which are now very generally used by fret workers, 
have been placed upon the market at about one half the price 
of the real ebony. 

Holly. — ^Holly cannot be obtained of any great size in the 
United Kingdom. It is beautifully white, hard, close-grained, 
and durable. For these reasons it is very useful for turning, 
carving in wood, and especially for inlaying. The Holly attains 
considerable height and growth in America, and broad boards 
or sheets of wood, suitable for frl^tcutting and marquetry, are 
sawn from American holly trees. The wood obtained from the 
American holly is knovTi as White Holly, being pure white — 
more so than most ivory — and quite tough. The whiteness 
is due to a particular mode of seasoning, the wood being cut 
into marketable sizes and steamed or .boiled for a few hours 
and then stacked and carefully covered up so as to ensure a 
slow and clean dr 5 dng. Subsequent exposure gives it a mellow 
creamy tint. The grain is very fine and close, and does not 
readily absorb foreign matter. It may be protected by a coating 
of bleached shellac, but the general effect is injured, if not 
entirely spoilt, by any preparation that tends to impart to 
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the surface a shiny appearance. The wood is apt to split and 
warp unless seasoned with care and kd^t in a dry place. It is 
hard and difficult to work. When White Holly becomes dis- 
coloured or dingy it may be easily cleaned up with a bit of 
chamois leather dipped inta, clean dry pans white; and its 
whiten^ may also be restored by rubbing it care^y with 
very fine sandpaper. 

Lime or Linden. — ^The lime is familiar as the lopped and trained 
tree commonly used in suburban roads to form a screen between 
the dwelling houses and roadwa3rs. For this purpose the trees 
are planted fairly close together and the principal branches 
either interlaced or brought towards one another. The wood, 
which is of a pale yellow colour, is soft, light and easily spUt. 
It is not very durable. It is easily worked and is very free from 
knots. For this reason it is a popular wood with carvers. Lime is 
also used for toy-making and turnery. As it is not liable to 
warp, it is specially suitable for sounding boards and for other 
parts of musical instruments, and is often utilized for this purpose. 
It may be obtained as fretwood, but owing to its softness wfil be 
found unsuitable for other than bold designs. 

Poplar. — ^The wood of the poplar is wliite, soft and brittle, and is 
chiefly used in the manufacture of children's toys. On account 
of its softness, horizontal sections of the tree are often used by 
glass grinders and lapidaries as polishing wheels. The wood of 
the poplar is not liable to shrink, warp or swell. The fret- 
worker will find it useful for backgrounds, linings and veneered 
work. 

Rosewood. — The best rosewood, so named on account of the 
fragrant odour which the oil or resin it contains gives to some 
varieties, comes from Rio Janeiro ; an inferior quaiUty imported 
from the East Indies is Imown as the “ Blackwood " of India. 
In colour it is dark brown, being the darkest of all woods 
except ebony. It is hard and difficult to work but when brought 
to a good surface and well polished, it has a very handsome 
appearance. It is used by the cabinet maker for ornamental 
furniture and by the turner. It is also useful for inlaying and 
veneering. The knots which occur in it tend to diversify the 
surface and can be turned to good account by a skilful wor^an. 
The wood contains much resinous gum and on this account it is 
difficult to saw when used for fretwork. This hindrance may« 
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however, be overcome by slightly oiling the saw-blade now 
and then in order to lessen the friction. A still better method, 
and one which will prevent the staining of the work, is to use a 
piece of wax candle for the purpose. There is an African variety 
of rosewood, beautifully marked and bearing a strong res^- 
blance to black walnut, which is free hrom the resinous gum 
so abundant in the ordinary kind. Used as fretwood, rosewood 
ranks amongst the most expensive variety. 

Amboyna Wood is a beautiful and valuable wood of diversified 
appearance, deriving its name from Ambo 3 ma, one of the Molucca 
Islands. It is sometimes called “ Lingoa *' wood. The colour 
varies from orange to chestnut brown and sometimes reddish 
brown. The wood is very hard and durable. It is used in 
inlaying and occasionally for veneering. It has the appearance 
of being the burr of some large tree, being closely figured with 
spots and mottles, curled and matted together. The burrs 
are highly prized and are extremely costly. 

Maple (White). — The wood of this tree, commonly known a 
the Norway Maple, is white, hard, close-grained and tough 
It is very serviceable as a fretwood as it is inexpensive, easily 
worked and not easily soiled. It takes a fine polish. It is 
also used largely for turnery and cooperage. 

Bird’s-eye Maple is, a very fine variety of maple, brought 
chiefly from Eastern North America. The wood is yellowish- 
white in colour, diversified with streaks and dark spots with a 
lighter ring round them. These spots, from the appearance of 
which the wood takes its name, are small projections in the 
surface caused by the fibres of the wood being compressed into 
spines which occur in the bark. Bird's-eye maple was at one 
time used for the best furniture hut h^ now fallen out of 
fashion for this purpose. At the present day it is used chiefly 
for interior work in shipbuilding and for picture frames. It 
is, of course, veneered on some other wood and this tends to 
keep it from warping and splitting which it is otherwise very 
apt to do. Being a close-gramed, gritty wood, it is difficult to 
work with the hand fretsaw and, even with a treadle machine, 
the small knots drag on the saw and cause it to run unevenly. 

Cedar.— -There are many kinds of wood included under the 
name of cedar, all of which are obtained from cone-bearing trees, 
nr trees of th^* fir kind. The various kinds are widHv different 
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in qualities and characteristics. The wood of the Cedar of 
Lebanon is reddish and full of a fragrant resin ; it is soft and 
light and apt to split in drying. The wood of the Deodar, or 
Himalayan Cedar, is resinous, fragrant, compact, and durable, 
and.capable of taking a liigh polish. A^en polished it has an 
appearance resembling that of brown agate. The cedar the 
wood of which is most commonly used is a variety of the 
Juniper which belong to the Pine tribe. Red Cedar and White 
Juniper, indigenous trees of North America, hardly differ, except 
in colour ; but the wood of the former is undoubtedly more 
handsomely marked and diversified, and being scarcer than the 
latter, commands a liigher price. Both woods take a beautiful 
polish; but they are resinous, and therefore difficult to cut, 
requiring at all times careful handling lest they split and 
break. Spanish Cedar, a cedar of the south of Europe, also 
called Bermuda Cedar, is soft, fragrant, and easily worked, 
thoygh brittle, and is used in making the better class of cedar 
pencils. 

The wood called Cedarwood must not be confounded with the 
true Cedars described above. It is obtained from a tree growing 
in the West Indies and Central America, to which the name of 
Barhadoes Cedar is given. The true Cedars belong to the natural 
order Coniferae ; but this is a tree of the natural order Cedrelaceae, 
which also includes the trees that 3neld mahogany, satinwood, 
and the yellow wood of New South Wales. Havannah cigar- 
boxes arc most commonly made of it. It is coarse in grain, 
very porous, and therefore not suitable for fretwork sawing, 
though it is useful for lining boxes, and a variety of small cabinet 
work. Like mahogany, it is not liable to warp. It can readil3' 
be stained ; but from the coarseness of the ^ain does not take 
either oil or polish well. This wood is sometimes called Spanish 
Cedar, which name, as sho^ above, truly belongs to the wood 
of the Bermuda Cedar. IiT America it is gcnersdly so called. 

Cherry. — ^The heartwood of the Cherry Tree is hard and tine in 
texture, and of a pure reddish-brown colour. It is hard, close- 
grained and capable of taking a high polish, and is useful for 
turning and all kinds of fancy work.' 

fKlngwood. — Kingwood is a hard and durable wood, brought 
from Brazil. It is used in turning, inlaying, and small cabinet 
work. It is beautifully streaked in tints of violet, ^or whi>h 
r#* 9 <son it is sometimes called Violei Wood. 
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Laburnum. — Laburnum is a hard, solid, heavy wood, useful 
for ornamental turning ^d marquetry. The he^wood is of a 
rich brown colour, diversified by large white medullary rays, 
which show out conspicuously, like the medullary rays of wains- 
coat oak. 

Lacewood. — (See American Plane.) 

Olive Wood. — Olive Wood, which is imported into this country 
from the eastern shores of the Mediterranean and from India, is of 
a close, fine grain, beautifully variegated with curls and knots, 
and suitable for fretwork, turnery, carved work, marquetry, 
and all. kinds of ornamental cabinet-work. It is easily cut, 
and of an oily nature. Its variegated appearance renders it a 
desirable wood for veneering. 

Padouk. — ^This is a very beautiful variety of wood imported 
from Burma, Andamarn and the Phillipine Islands. It is also 
known as “Bunnese Rosewood** and “Indian Mahogany.*' 
It is of a dark reddish tint, somewhat resembling that of Spanish 
mahogany, but is marked longitudinally with streaks of a 
somewhat darker hue than the ground colour and also with 
others which are much lighter. When moved in the light, the 
effect of this marking is to produce a sheen, something like that 
of shot silk. The wood is heavy and hard. Though coarse 
grained it is easy to work. When obtainable in good quality 
it is one of the finest woods for fretwork. The dark red 
variety is, however, very rarely obtainable, and any opportunity 
of acquiring a board of good quality should be seized by 
the amateur even though he may not desire to put it to 
immediate use. In order that the beauty of the wood should 
show to the best advantage the surface should be left plain. 
If well rubbed with a piece of the finest glass paper and after- 
wards with a chamois leather it acquires a dull gloss which 
looks much more handsome than a bright polish. 

Plane. — ^There are two species of plane tree known to com- 
merce, the Eastern plane, the variety which is so commonly seen 
in the streets of London and which may easily be recognized by 
its peeling bark, and the Western plane, which has been introduced 
into this country from America. 

The wood of the first named species is of a yellowish colour and 
is not unlike beech, though considerably softer and lighter. 
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The grain is fine and dose, but the wood is apt to warp and split, 
and is not very durable. It is sometimes used as a substitute 
for beech in furniture making and joinery. 

American Plane.-^The wood resembles that of the Eastern 
variety, both in appearance and grain. For use as fretwood it is 
cut radially, i.e. in the direction of the medullary ra}^. A densely 
mottled figure is thus produced. In ‘this form it is known as 
" Lacewood,** a wood which in recent years has become very 
popular. It is easily sawn and is very effective in patterns 
where a good deal of plain surface is left. 

Satlnwood, which takes its name from its soft and lustrous 
appearance, is of a yellowish tint. It is hard, close in grain, 
satiny to the touch and finely figured with zigzag flashes which 
have a beautiful appearance when polished. It works well and 
on account of its colour and natural gloss forms an appropriate 
groundwork for marquetry and inlaying. It is also a useful wood 
for veneering and fretsawing. Owing to the natural oil which 
it contains it is difficult to attach it to another wood by glueing. 
It does not warp or split to any extent, and by reason of its 
colour, forms a handsome and agreeable contrast to ebony, tulip 
wood, rosewood, and other woods of a. dark colour. It is brought 
from the East Indies. 

Yew. — The Yew is an evergreen tree of the genus Taxus, allied 
to the pines. The wood is hard, tough, elastic, and durable. 
In colour it is of a rich chestnut brown. It takes a high polish 
and shrinks very little. It is generally considered to be the 
most beautiful of English-grown timbers. The burr is very 
beautifully figured and mottled and is highly prized as a veneer. 
In the solid it is used chief^ for turnery and is sometimes stained 
to imitate ebony. In olden times it was much used in England 
for making bows. Fine specimens are often to be met with in 
country churchyards. 

The list of woods used in ornamental carpentry may appear 
to be fuller than is absolutely necessary, inasmuch as many of 
them may never be handled by the amateur artisan. But 
though he may never use them, or even see them, it seems desir- 
able that any one who aspires to be a worker in wood should have 
a general knowledge of the nature, properties, and special uses 
of the various kinds of woods used in the constructive arts; 
and with this view, the list that has been placed before the 
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reader has beex^ compiled, Even now it is by no means exhaus- 
tive, but it contains a description of nearly every Idnd of wood 
'that is likely to come under the notice of the amateur. 

Tools and Appliances. — ^In dealing with the necessaiy tools 
and appliances it will be well in the first place to consider the 
special saw-blades used in fretwork. From these we may pass 
on to the various forms of frames in which the saw-blades may 
be held, and afterwards to the description of a simple saw 
frame and treadle machine and other apparatus useful in the 
prosecution of the art. 

The saw-blades used in fretwork are about five inches in 
length and are made of delicate steel wire with correspondingly 
fine teeth. They are very cheap, being commonly sold by 
the dozen, although when purchased by the gross may be 
obtained at a considerable reduction. They are supplied 
in ten different grades, numbered from oo to 8, proceeding 
from fine to coarse. The beginner will find it easier to cut 
straight with a wide or coarse blade than with a fine one, but for 
the delicate work and for inla3nng the finer blades should be used. 
For ordinary purposes Nos. i, 2 and 3 will be found suitable. 
Fretsaws are always variable and whenever they can be pro- 
cured of good quality it is always more satisfactory and cheaper 
in the end to purchase a half a gross or gross at once. The 
blades should be sharp and true) fairly tempered, of good blue steel, 
and elastic. If too highly tempered they will snap and fly about 
in the most unpleasant manner. Some saws in a bunch will be 
cut better than others, and it is a good plan to assort them. With 
a little practice by passing the toothed edge over the thumb nail 
the difierence is quickly learned. The saws belonging to 
each number may be sorted into three grades — ^the first, com- 
prising those that are admirably sharp and therefore suitable 
for soft woods, walnut, mahogany, etc. ; the second, those that 
ar&less sharp and adapted for ivory, bone, metal, or hard gritty 
woods, in the cutting of which hardly the best saw will hold a 
sharp tooth ; and the third, those t^liat are available for hacking 
purposes only. 

It may be useful to mention that the saw-blades are better 
preserved from rust if kept in a wood or metal case. 

Upon the proper tension of the saw-blade depends its action. 
For this purpose a number of frames in various styles have been 
invented, ^me of these are exceedingly simple in construction, 
while others are combined with machinery and operated upon by 
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ioot-power. A useful hand-frame is shoiPtm in PI. XXV, Fig. 2, 
which explains the construction of the frame and the way in 
which the saw is held in it. 

These frames are made of steel of flat or oval section and vary 
id size from 12 in. to 18 in., measuring from the saw-blade to the 
back of the frame. The handle is of wood. The beginner will 
probably find the 14 in. size to be most generally useful. In 
the cheaper kinds the necessary tension is obtained by drawing 
the arms slightly towards each other when clamping the blade. 
The spring of the steel will then keep the blade sufficiently taut. 
The better frames are fitted with tension screws which afford a 
means of adjusting the strain on the blade with much greater 
nicety. 

The amateur who may wish to make a frame for himself may 
do so without much trouble if he will act upon the following 
directions. Any one, in fact, who has come to be handy in the 
use of carpenter's tools can make it at small cost. * 

First get two strips of well-seasoned straight-grained hard 
wood such as beech or maple, about 2 ft. long, i in. wide and i 
in. thick. Plane them tapering and perfectly true so that they 
shall be each ^ in. square at the end where the saw-blade is to 
be fastened. At the point where the brace is joined to the two 
arms, the full dimensions of the wood (i in.) should be allowed 
as the greatest strain will be at this point. From the brace 
to the tail of the frame each arm should again taper to 
i in. Neatly round off the edges, leaving the under side of 
each arm flat for a couple of inches so that the brace may 
be closely fitted. The two arms must next be connected with 
the brace for which another piece of hard wood must be used. 
This should be 9 in. long and i in. square. A perfectly true flat 
tenon i in. long and ^ in. thick should be cut at each end 
and, for the sake of neatness,*the edges of the brace should be 
slightly chamfered. About 5 in. from the tail end of each 
arm cut a perfectly true mortise for the tenons of the brace 
and fit them in tightly, securing the joint with glue and wooden 
or iron pins. Care must be taken that the ends of the arms lie 
exactly in the same plane, otherwise straight cutting will be im- 
possible. ' , 

Now if a saw blade is fastened to this frame at the long end 
the leverage when the saw is in use will be too great upon the 
other end unless a compensating balance is supplied at the other 
end. The best way to achieve this balance for the saw-frame is 
by means of a piece of twisted cord or catgut, the ends of which 



X 74 ORNAMENTAL ^iNDCONSTRUCnONALWC^WORK 

should be tied strongly<.together, making it into a loop just large 
enough to go over the ends of the frame. Prepare a stout flat 
piece of wood, 6 in. long, J in. thick and i in. wide place it 
between the two str^dsof the cord, and be^n to twist it round, 
enough to make it just tight, and let the stick, which is techni- 
cally called a key, protrude far enough to rest against the brace, 
and prevent the cord from untwisting. There will only be a slight 
strain upon the arms. To make a neat handle for the frame 
the amateur must take a piece of hard tough wood, 6 in. long and, 
about I J in. square, and at one end bore a hole, rather more than 
^ in. in diameter. Work down the remainder of the wood to make 
a neat handle, and pass one end of the frame through the hole, 
and when it fits snugly fasten the handle with a small screw, 
taking care that it is perpendicular to the arm of the frame to 
which it is attached, and hangs straight downwards. If it is 
desired to make a very neat job, and add to the strength of the 
frame, let the end of the handle through which the hole is bored 
be made round, and narrow metal bands or ferrules driven on, 
one on each side of the hole, thus rendering the wood less liable 
to split. 

The next step will be to provide some appliance as a clamp to 
hold the saws. This may be made of a piece of iron wire 
in. in diameter and about 2 in. long. It should be cut for 
about five-eighths of the length with a screw-thread at one 
end, and have a saw-cut at the other wide enough to admit 
any fretsaw, and with a screw hole made transversely to the saw- 
cut, into which a small thumb-screw, similar to those used in 
mathematicail instruments but rather larger and stouter, is 
inserted for the purpose of bringing the parts of the clamp 
on either side of the saw-slit closer together in a firm grip on 
the ends of the saw. Having procured a pair of these clamps, 
drill a straight hole lengthwise in^he end of each arm exactly 
in the centre ; and having fitted on each arm a brass or 
iron ferrule, to prevent the wood from splitting, screw in the 
clamps firmly, greasing the screw-thread before inserting 
the clamps into the holes bored to receive them so that 
they may be screwed in the more easily. In the fretsaw 
frame just described, the depth from the blade to the brace 
is about 18 in., giving room for cutting out a large piece 
of work. It must be remembered that the size of the work de- 
, pends altogether upon the sweep of the frame. 

There are many excellent treadle machines on the market, 
and the amateur would do well after he has acquired some 
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proficiency in cutting with the hand fretsaw to purchase one 
of them. • 

The entire framework of the ordinary treadle machine is of 
iron and is painted and japanned black. The arms are usually 
of and give a clearance of about 18 in. between the saw- 
blade and the back of the frame. Tliey are famished with im- 
proved hinged clamps for holding the saw. On the upper arm is 
fitted a dust blower which is a very great advantage, as it 
keeps the lines of the work free from sawdust. The machine 
has an iron table with an adjustable screw which permits of 
its being tilted for bevelling inlay work. 

The balance-wheel is fitted with a rim of splid emery. On 
the right-hand side of the machine is generally fitted an attach- 
ment for drilling. 

The amateur who may desire to proceed from the practice of 
ordinary fretsawing in their wood to work of a bolder and more 
advanced character, and may therefore require a treadle machine 
which while still inexpensive is of a somewhat higher grade than 
that already described, should acquire one of the machines of 
a similar kind which have been introduced in recent years for 
use in practical workshops. This form of fretsaw, or scroll saw 
as it is generally designated, is designed primarrly for wood 
workers who desire a machine of large capacity, and which at 
the same time is suitable for close and accurate work. It will 
cut with the greatest precision up to 3 in. thick and has a 
clearance of 24 in. It has an adjustable tension in connexion 
with the upper spindle, and may be varied to suit the operator, 
using regularly 8-inch saw-blades, but can be adjusted to use 5 
in. blades for fine work if desired. The iron tilting table is 16 in. 
in diameter, and can be changed to any angle for sawing inlaid 
work. It has an adjustable upright dinlling attachment, pro- 
vided with an improved drijl chuck, which will hold from o to 
in. twist drill. The dust blower is large, works perfectly, 
and keeps the lines of the work free from sawdust. The driving 
wheel is 24 in. in diameter, and the driving belt being the patent 
J-in. V shape, strong power is obtained without any slipping or 
lost motion. The average rate of speed when sawing is about 
800 strokes per minute. 

iVlthough the possession of such machines as those described 
considerably enlarges the field of, work open to the amateur, the 
great majority of fretworkers will for some time at any rate 
confine their ^orts to operations which can be performed with 
the hand frame and before proceeding to deal with the actual 
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work of fret cutting it will be desirable to enumerate the few 
other tools which will be found necessary as an initial equip- 
ment. 

Drills. — In order to provide an entry for the saw-blade when 
cutting out the interior spaces of a design it is necessary to dfill a 
small hole. This could of course be done with a fine bradawl, 
and some of the cheaper outfits provide only this tool for the 
purpose. To avoid splitting or damaging the wood it is much 
better, however, to use an Archimedean drill. The up-and- 
down movement of the bobbin on the spiral steel stock 
causes the point to revolve very rapidly and cuts its way through 
the wood. With these drills are supplied a number of points 
in various sizes which are held firmly in small split chucks at the 
end of the drill. An improved form, known as the *' continuous ‘ ' 
or " centrifugal " drill is fitted with balance weights wliich 
enable it to run continuously to the right during both the 
upward and downward movement of the driver or bobbin. This 
tool works very smoothly and rapidly. 

Files, — Small rasps or files suitable for fretwork are obtainable 
in a number of shapes. They are used for correcting slight 
mistakes made in the sawing or for removing inequalities or 
roughness on the edges of the work. 

Serewdriver. — ^A very small screwdriver will be required 
for turning the tiny brass screws occasionally used in fiixing the 
work together. An excellent screwdriver for this piupose may 
be made by filing the end of a bradawl to a good square 
point, not too sharp, and afterwards tempering by heating it 
to a dull red colour in the gas flame and then plunging it into 
cold water. 

Glasspaper and Sandpaper. — ^A few sheets of the medium and 
fine grades will be required for the purposes presently to be ex- 
plained. The fretworker, as such, will have no need of the coarsei 
grades. 

Glue is u.sed in fretwork for fixing the otherwise finished work. 
Full particulars for making glue have been given on p. 84, 
but the fretworker will find the small collapsible tubes of liquid 
glue to which reference has also been made (p. S6) specially 
suitable forhis purpose. 

— For affixing the design^ to the wood in which the 
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pattern is to be cut, paste will be requijed. Glue and gum are 
unsuitable for the purpose as they are liable to stain the work. 
The paste should be strong, clean and free from lumps. The 
various preparations of this nature sold for general office use are 
excellent for the purpose as are also the photo-mounting adhesives 
now on the market. The amateur who may desire to make his 
own paste will find the following recipes useful. 

1. I^lour paste , — In one quart of boiling water dissolve f oz. 
of alum and when cold add wheat or rye flour to make a mixture 
of the consistency of cream. Bring it to a boil, stirring all the 
while. To preserve the paste add a few drops of carbolic acid 
or oil of cloves. 

2. Starch Paste , — Put a teaspoonful of white starch into a 
cup and make into a creamy mixture with cold water ; then take 
a kettle of boiling water and pour over the starch, stirring quickly. 
When it assumes the condition of a stiff, translucent jelly, enough 
water has been added and it will be ready for use when cold. 
The quality of the paste will be improved by dissolving in the 
lioiling water a small quantity of gum arable. As in the previous 
case, this paste may be preserved for a considerable length of 
time by the addition of a few drops (8 or lo) of carbolic acid. 

Miscellaneous Tools etc., for Fretworkers.— Most of the other 
accessories required by fretworkers will have found a place in 
the amateur's ordinary tool box, as they are for the greater 
part articles of common household use. They include a small 
hammer, a pair of wire-cutting pliers, a selection of very small 
brass screws and nails, a pair of compasses and a measuring rule. 
A sheet or two of carbon tracing paper will also be found useful. 

Cutting Board. — For the support of the thin fretwood when using 
the hand frame, the worker will need a cutting board of the shape 
shown in PL XXV, hig, i. The amateur wifi find no difficulty in 
making this board for himself from a piece of hard wood a^ut 
i8 in. long, 12 in. wide and | in. thick. The cutting bo^ds sold 
ordinarily are as a rule considerably smaller and lighter than 
this, but the larger size will prove to be an advantage by allowing 
the whole or a larger surface of the work to lie flat upon it. 
When in use the cutting board is fastened to the table or bench 
in the manner shown in the illustration. It will be noticed that the 
groove cut in the back part of the board allows the upper part 
of the clamp to sink below the surface out of the way of the work. 

Screw Press for Glued -work. — ^As it is desirable that the 
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amateur should have as many convenient appliances is possible 
to help him in his workf we give below a description of another 
useful aid with which he may easily provide himself. This is a 
kind of screw press in which light glued work can be adjusted 
and left to dry while it may also be adapted to many other 
uses. 

Get four strips of well-seasoned hard wood about in. wide, 
I in. thick and 20 in. long. In each piece, about in. from the 
end, cut a notch i in. wide and ^ in. deep, into which fit cross 
pieces about 5 in. long, so as to form two frames. Next 
procure two pieces of hard wood 2 ft. long or more and i in. 
thick and exactly as wide as the space between the uprights of 
the frames. A screw and nut such as used in a joiner's wood 
clamp or hand-screw (see PI. I) may be purchased at a small 
cost. Bore a hole through one of the long strips, exactly in the 
centre, a trifle larger than the diameter of the screw, and fasten 
the nut directly under it. The frames may then be slipped over 
the ends of the long strips between which tlie work will be 
pressed. A few square wooden blocks and a couple of 
square pieces of board will be found convenient to use with 
it. It will be readily seen that, as the various parts of 
which this press is composed are movable, it is equally well 
adapted for large or small articles which are to be glued. 
A 6 in. strip fastened transversely at the bottom of each 
standard will serve as a foot to keep it upright and steady. 
Of course the proportions stated can be varied to suit the taste 
and the requirements of the worker. 

Designs.— The amateur will find no difficulty in obtaining 
designs or patterns for his work. There are at the present day 
several excdlent j ournals devoted to the interests of the fret worker , 
and with these are issued each week or month full size designs of 
beautiful and tiseful articles in great variety. In connexion 
with these journals are also published books or sets of designs 
which previously appeared, and complete lists may be obtained 
by applying to the publishers. They include such subjects 
as wall brackets, cigarettes and trinket boxes, letter-racks, 
photograph and post-card frames, thermometer stands, time- 
piece cases, hand mirrors, inlay panels. 

Fixing the Pattern to the Wood. — With regard to the actual 
work of fret cutting, the first thing to do is to paste the diagrams 
on to the wood. In dealing with small patterns no difficulty will 
be experienced in this operation, but in the case of large designs 
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the shrinl^ and twisting of the paper when moistened with 
the paste is liable to cause serious trouble by distorting the 
lines of the drawing so that when finished the hxing joints of the 
various parts of the work do not coincide. To prevent thiSp it js 
safer to apply the paste to the surface of the wood instead of on 
the Sack of the design. The paste must not be too thin, and not 
more than is absolutely necessary should be applied. This 
should be done quickly by means of a flat brush or fair>sized 
sponge. See that the pattern is in its right position, lay it 
flat on the prepared surface of the wood and rub down gently 
but quickly before the paper has time to stretch. If any air 
bubbles appear, do not attempt to rub them out, but prick 
them with a pin and then press down. A convenient method 
of laying the pattern on the wood is in the first place to roll 
it on a round ruler and, applying one edge of the paper to the 
pasted surface, slowly unrolling it and rubbing it down inch by 
inch. When the diagram has been pasted down, the wood 
should be put aside until it is thoroughly dry. To prevent 
warping by the drying and contraction of the paper it should be 
placed face downwards on a table or other flat surface with a 
heavy weight upon the back. To absorb the moisture, a piece 
of thick blotting-paper should be placed over the pattern. 

In deciding upon the position which the design is to occupy 
upon the wood it is important to remember that whenever 
practicable the diagram should lie lengthways with the grain of 
the wood. This is of course of most importance when using 
woods with strongly marked gram. In the case of close grained 
woods, such as holly or maple, the position of the diagram is 
more a matter of choice. 

Tracing Diagrams. — ^When the lines of the design are few and 
simple or when the amateur may desire to retain a copy of it for 
future use, the pattern may be traced in the following manner. 
Ihe design to be copied should be laid flat upon a table or wide 
board and covered with a piece of transparent tracing paper, both 
being fastened down to the board with drawing pins. Care should 
be taken that there are no creases in the paper. The pattern 
should be traced with a finely pointed pencil. If copies are 
requred they may be obtained during the operation by placing 
carbon sheets beneath the design face downwards on thin sheets 
of white paper. The copies thus made will be found particularly 
useful when reversed diagrams are wanted. 

Method In Fret-cutting. — In simple fretwork sawing the 



tSo ORNAjpNTAL AND CONSTRUCTIONAL WOODWORK 

method of working wil/ present no special difficulty ^ Thepie(» 
of wood upon the surface of which the design has been p^ted 
must be pierced in every part which is to be cut away with a 
hole sufficiently large to admit the saw-blade. It must then be 
laid on the cutting-board, if a frame-saw be used and every 
interior sawn out, care being taken to keep, as closely as possible 
in the lines of the design so that very little filing and finishing 
may afterwards be required. 


Drilling.— The work of drilling the holes in the interior spaces 
required for the entrance of the saw should not be undertaken 
until the wood upon which the design has been pasted is 
thoroughly dry. In order that both hands may be free to mani- 
pulate the drill, the work should be clamped down on the cutting 
board or table. It is well also to place underneath the work a 
piece of soft waste wood to prevent the drill point from breaking 
through too suddenly and canying a splinter with it. The hole 
should in ail cases be bored as near as possible to a comer or 
point, as these are convenient starting places. Medium sized 
drill rather than fine points should be used wherever space per- 
mits as the fine drills are apt to break. In order to guard as 
much as possible against the breakage of drills the drill stock 
should be held quite vertical and revolved both when the point 
is entering the wood and when it is being withdrawn. No pres- 
sure is required on the drill beyond its own weight. With practice 
and the exercise of a little care the amateur will find that accur- 
ate drilling soon becomes a simple matter. 

Most of the treadle machines on the market are fitted with a 
drill-holder which is attached to the centre of the balance wheel. 
This position is not, however, very convenient. In the higher 
grade maichines the drill works vertically and the precision 
necessary in fine work is muchrmore easily obtained. When 
the drilling is finished and before saVing is commenced, the work 
.should be turned over and all roughness caused by the breaking 
through of the drill point removed by the use of sandpaper. 
Otherwise, the rough edges of the holes may drag on the surface 
of the cutting tabic and hinder the free movement of the work 
when the frets are being sawn. 


Han^ement of the Saw-frame. — ^The method of holding and 
managing the hand saw-frame, and where to begin in cutting' 
out a design in fretsawing, next require our attention. The hand 
saw-frame requires all the steadiness obtainable. The tail of the 
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frame shdbld rest along the foreann, aAd against the shoulder 
if the frame be a long one. or under tho shoulder if it be short 
(PL XXV. Fig. 2). This will prevent the frame from swinging 
round and biding the saw-blade, and causing it to cut un- 
evmily. The saw will actually dip or describe the arc of a 
drdeT as it passes t]^cugh the wood, and this dip is reduced 
to the minimum by making short strokes instead of long ones. 
Thus will plainly appear the great superiority of treadle 
machines, which possess this steadiness in a greater degree, being 
fixed at those points where the support of the worlman’s aim 
and shoulder would be otherwise necessary, leaving both hands 
free to guide the work. 

Interior of Work to be out First.— In cutting out the design aU 
the interior spaces should be cut first, if possible, so that the sur- 
plus wood round the outside, may serve as long as may be for a 
continuous support to the frailer portions. In cutting a circular 
or oval frame, for example, surrounded with scroll-work, it is 
generally best to begin at the top of the design, boring the hole 
for the saw near an angle, and cutting in the direction of the 
line until the angle is reached at the junction of the two 
curves. The saw should then be run back a little more than its 
breadth, turned half-way round, and run close down to the angle 
again. 

Manipulation of Saw In Cutting. — very slight twist of the saw 
will cause its cutting edge to catch upon the wood fibre as a 
cut is commenced upon another line. Having reached the points 
at the top of the line, a slight sudden twist of the saw will cause 
its teeth to catch and follow yet another line. Backing the 
saw would be useless in such a case, as the angle is too acute to 
allow the saw-blade to turn round. 

Grain of Wood. — ^In looking^carefully at the wood when a design 
has been placed on it. it will be noticed that some of the lines 
run according to the grain of the wood. Such parts gain all the 
advantage of support from the grain at every point where the 
fibre of the wood is not severed or cut away, and wood is many 
times stronger on the line of its fibre than in any other direction. 
It v/ill be further noticed that other lines of the work run across 
the grain. These being the weaker points, the adjacent sup- 
port which they depend upon for most of their strength must 
not be removed too soon. If the weaker portions are cut away 
first, whenever practicable, the support will be decreased gradu- 
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ally and the danger of '^brealdztg will be diminished. The outer 
edge of the design obtains an abundant support from the i/raste 
wood of the margin which, at the same time, contributes some- 
what to the strength of the interior portions, therefore this 
waste wood should be cut away the very last of all. 

Feeding Material to Saw.— It must be remembered that the saw- 
blade is frail and easily snapped, and that the material should not 
be fed to it any faster than the teeth will cut. When the saw- 
blade is in action the simple pressure of the fingers is all that is 
required for holding the work to the table, and moving every part 
of the line to be cut in due succession against the cutting edge of 
the saw. The eye should be fixed upon the point where the saw- 
blade is operating, and follow the line, so that there shall be no 
deviation. Otherwise the vision will be distracted by the various 
outlines of the design. 

Saw Breaking. — In the early stages of his work the amateur will 
doubtlessly break many saw-blades. In the greater number of 
cases this will be due to lack of control over the saw frame and 
consequent unevenness in cutting. Want of care in turning a 
comer or undue pressure will often cause the saw-blade to become 
locked in the wood and the effort to move it will then generally 
cause it to break. The amateiu* should not allow such accidents 
to discourage him, but should remember that the blades are 
extremely fragile and in any circumstances can be expected to 
last only a certain time. He may also feel sure that as he makes 
progress and acquires greater skiU the life of his saw-blade will be 
correspondingly longer. Fortunately their cost is in any case a 
comparatively small item, and a broken blade can easily be 
replaced. 

Locking is sometimes caused by a slight twist in the saw. and, for 
this reason, great care should be exercised in fixing the saw in the 
frame. It may also be due to some irregularity in the fibre 
of the wood, or the wood itself, as in the case of rosewood, may ^ 
naturally gummy and heavy. Generally, however, it is the 
result of excessive energy . a heavy pull causing the blade to stick 
fast in the grain. When this happens, the blade should be eased 
by working it gently up and down so that it does not Actually 
cut. but merely frees itself. This method should also be adopted 
whenever ^ sharp corner is being turned. 

Machine Catting. — ^In treadle-saw cutting, some difficulty may 
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^ experienced at the commencement^ in acquiring an easy 
motion and regularity of stroke. This, however, is only a matter 
requiring practice. In starting the machine, a slight turn should 
be given to the balance wheel and the moveqjient maintained by 
at o^pe applying pressure with the foot. Both hands are free 
to feed the work up to the saw-blade, the teeth of which are 
towards the worker and point downwards. In ordinary fret 
cutting, as distinguished from inlaying or marquetry, care should 
be taken to sec that the tilting table is fixed in a perfectly hori- 
zontal position, otherwise the saw cut will be bevelled and the 
interior outlines of the spaces will appear irregular. 

Removing the Design —The first thing to be done when the 
whole of the design has been cut out is to remove the pattern. 
This may be done in various vfAys, Some workers use a sharp 
steel scraper of the kind used by cabinet makers, but great care 
is required in the use of such an implement on delicate fretwork. 
The old-fashioned way was to damp the paper and tO simply peel 
it off as soon as the moisture had penetrated it sufficiently to 
soften the paste. The disadvantage of this method is that the 
dampness is liable to cause the wood to warp and twist. The 
risk of warping may, however, be minimized either by only 
lightly moistening the paper with a camel hair brush dipped in 
water or by applying a sheet of damp blotting paper to the 
work and keeping it there for a short time under a light pressure. 
The most customary way, however, is to peel off as much of 
the paper as is possible with the fingers or by the aid of a sharp 
penknife and to rub off what remains by means of sandpaper. 
The sandpaper used should be of medium grade and as soon as 
the surface of the wood appears, great care must be taken to rub 
only in the direction of the grain as any scratches across the 
grain will quite ^poil the appearance of the finished work. 

Finishing Fretwork. — ^When the paper pattern has been re- 
moved the upper surface of the work will oe found to be fairly 
clean and the edges on that side to require very little attention. 
On the underside, however, the wood will present a soiled appear- 
ance and the edges will look very rough, the teeth of the saw 
having broken through the grain and left many ragged threads. 
The extent of this raggedness will depend chiefly upon the nature 
of the wood, the size of the saw-blade used and also the direction 
of the cutting in relation to that of the grain. The amateur who 
desires to turn out fretwork with any appearance of finish must 
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be prepared to devote a considerable amount of time and patient 
labour to the cleaning u^ of the wood after the mere operation of 
sawing has been completed. A common mistake with beginners 
is to imagine that .the back surface, being out of sight, requires 
very little attention. It must be borne in mmd, however, that 
in many articles of fretwork, both sides of the wood are visible 
and that even when this is not the case any ragged edges left 
on the back are seen from the front and must destroy the clearness 
of the fret. For this reason the back as well as the front of the 
work should be sandpapered in the first place with a sheet of 
medium grade and afterwards with a finer grade until a smooth 
and perfectly clean surface has bees produced. 

Holder for Sandpaper. — Sandpaper should be very carefully 
applied with a very light pressure, lest it wear away the surface 
unequally. A convenient holder for sandpaper can be made 
with two oblong pieces of hard wood if in. thick, and of any con- 
venient size. In the piece of wood intended for the bottom, fix a 
I J in. screw point upwards exactly in the middle, sinking the 
head a little below tb^ surface. At each end of the other piece 
fasten three small steel pins, with points, filed sharp, and let them 
protrude about 3 -i 6 ths of an inch ; bore a hole in the centre the 
size of the screw. Place the top piece over the lower one, fitting 
a small wooden knob to the screw, which will serve to keep the 
two pieces from coming asunder while in use, and also for a 
handle to hold them by. A piece of sandpaper can be placed 
upon the bottom piece just long enough to lap over and be held 
by the sharp points. The bottom piece should be curved up- 
wards slightly towards each end, so that a sharp edge may not 
injure any part of the work. 

The use of a holder in sandpapering is very desirable, as 
simply holding the sheet in the fiqgers it is impossible to retain 
the perfect flatness of the surface, and there is also the danger 
that the edges of the frets, instead of remaining sharply defined, 
will become rounded. A useful plan in dealing with delicate frets 
is, before commencing the rubbing, to re-insert the design in the 
waste wood from which it has been cut and in cases where the 
interior tracery is particularly fragile to also replace the small 
waste pieces which have been removed. In this way, the wood 
is practically restored to its solid form and all danger of breakage 
id obviated. 

When both sides of the work have been given a first rubbing, 
attention should be given to the edges. Much of the raggedness 
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will hai 4 disappeared,but many loose fibres will still be discovered, 
especially in the interior frets. These* must be removed, either 
by means of a small piece of glass-paper folded into a narrow slip 
or using one of the small fretwork files to Vhich reference 
ha^ already been made. 

FUing. — ^The amateur can hardly be impressed too much 
with the fact that filing is an operation to which resort should 
be had only in cases of emergency. Many expert workers will 
not keep a file in their outfit. Beginners, on the other hand, are 
often apt to fall mto the habit of careless sawing with the idea 
that defects due to this cause can afterwards be remedied by 
using the file. Occasionally it happens, howevei, that errors are 
made in sawing even with the exercise of the greatest care and 
in such cases the file will prove of service. In cutting a circle, for 
instance, a tiny ridge may be left where the saw completes its 
round. A comer may just miss its sharpness or a curve just 
fall short of perfection. It may happen also that a few stubborn 
threads in the narrowest parts of the frets cannot be removed by 
the ordinary process of sandpaper. In all these cases the use of 
the file is quite legitimate. 

AU filing must be done with the greatest care, smoothly and 
evenly. The file, like the saw, should be kept perfectly vertical, 
as any departure from this position will inevitably result in 
rounded edges and broken outlines. 

Finishing Touches. — When the edges on both sides have been 
perfectly deaned up, a smooth and glossy appearance shoiild 
be given to the surface by going over it thoroughly with fine 
glass paper. In the great majority of cases, fretwork artides look 
best unpolished. In some cases, however, it may be desirable to 
give a special finish to the work, and this may done either by 
polishing or oiling the wood. Occasionally, varnish is used, 
but the effect is rarely satisfactory. All work which is to be oiled, 
polished, or varnished must first be rubbed as smooth as possible 
with very fine sand-paper, otherwise every little imperfection in 
the grain of the wood will exhibit itself , to critical eyes. When the 
work is too delicate to bear any strain or pressure, it is best to 
partly polish the wood before cutting out the design, and give it a 
finish subsequently. The polished surface must present an even 
appearance, as nothing looks so unworkmanlike as blotches and 
streaks, and when there are any such they must be well rubbed 
down with an oiled cloth. Only enough oil is needed throughout 
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the operation to cause th4 rubber to glide along easily without 
adhering to the surface, wHich would produce unsightly daubs. 

Polishing Wood.—First attempts at polishing wood are rarely 
satisfactory, ‘but the work becomes much easier after a little 
practice and attentive notice of the effect. French polish wili be 
required by the fretworker only in small quantities and will 
not therefore be an expensive item to purchase. If desired, 
however, it may be made in the following manner : — 

French Polish, How to make. — ^Take 2 oz. picked shell lac, 
I oz. gum arabic, i oz. gum copal, and i| pints of spirits of wine. 
Dissolve the gums thoroughly in the spirits and strain all through 
a piece of fine muslin. It should be about the consistency of 
tr^le ; if necessary it can be made thinner by the addition 
of some more spirits. If the gums are pure and good this 
will give a light-coloured polish. If a darker colour is desired, 
substitute i oz. of gum benzoin for the gum arabic and copal 
and use only i pint of spirits of wine. 

French Polish, How to apply.— French polishing is done with a 
pad of cotton wool or with a rubber consisting of a few folds of 
doth. The pad is moistened with the polish and a thin piece of 
soft linen rag placed over it. On the outside are placed a few 
drops of linseed oil and the whole is applied evenly on the surface 
of the work with a circular motion (see PI. XXVI, Fig. 2 ). The 
polish dries quickly and when dried out of the rubber more must 
be applied as before. Porous wood will absorb a great deal of 
it, and, if economy is any object, a thin coat of size may be put 
on to fill the pores before commendng the actual polishing. Two 
or more applications of the polish, put on very thin, will 
produce a much better effect than one thick coat. 

French polishing cannot be well performed with a brush, as the 
success of the operation depends alftiost entirely upon patient 
and continued rubbing. 

Judgment necessary in Flnlshii^ Work. — ^The worker will find it 
expedient to use jud^ent in finishing his work and not to resort 
to polish, oil or varnish indiscriminately. As already indicated, 
some work looks well in the plain wood and any further manipu- 
lation is desirable in such cases only when some beautiful effect 
can be produced, exhibiting more clearly the grain or the natural 
tolour of the material. 

Raw linseed oil may be frequently used to good purpose. It 
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should he applied in limited quantitjl so that the surface may 
not present a greasy appearance. Thd pores of the wood having 
been fil'^, scarcely any further application is necessary. A 
merely shining appearance should in aJl cases J^e carefully avoided. 
If, in any circumstances, it should be desire^ to use varnish, spirit 
vaihish will be found the most convenient on account of its 
quick-drying qualities and the hard surface which it gives. 

Fixing Work together. — Many good fret-sawyers who can cut 
out work in excellent style find great difficulty in putting together 
the various parts of which it is composed. The importance of 
accurate and workmanlike fitting, however, can hardly be over- 
estimated, for an elaborate and well-executed piece of work may 
easily be ruined in appearance by one or two clumsily made joints. 
The joints used in the larger work of cabinet-making and carpentry 
have been fully described in a previous chapter (see pp. 1 09-129), 
and the amateur who has engaged in those branches of woodwork 
will not only have acquired a knowledge of the various methods 
of fixing woodwork together, but will have learned to appreciate 
the need for the utmost precision and good worl^anship 
in marking out and cutting the parts which are to be fitted 
together. The joints adopted in fretwork are made on the same 
principles as the more simple forms of' joints used in cabinet- 
making, the only modifications being such as are made necessary 
by the use of slighter and more fragile material. The kinds most 
commonly met with in fretwork are the slot and tenon, corre- 
sponding to the mortise and tenon (see p. 122) the half-cut or 
halving joint (p. 126), the lap-joint (p. 127), and the wedge or 
dove-tail joint. In cases where the wood used is somewhat 
thicker than the ordinary in. fretwood, dowels (p. 94) may 
often be used with great advantage and in preference to the 
ordinary slot and tenon joint. Elaborate joints are not 
required, as there is rarely, ff ever, any considerable strain on the 
work. In all modem diagrams, the joints to be used and the 
general method of construction are clearly shown. The amateur 
must, however, be careful not to treat the lines of the drawings 
indicating the various projections and slots as though they were 
merely ordinal parts of the design. He must remember that 
the slightest inaccuracy either in the printed pattern or in 
sawing will often fail to form the joint and under the best 
circumstances will make a bad fit. After the design has been 
pasted on the wood, therefore, all fixing parts shown in the dia- 
gram should be tested by drawing paraUel lines in pencil from 
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one part of the joint to ifis corresponding part on the d^ign, to 
make sure not only that the measurements are exact, but 
that the relative positions of tenons and slots are also correct. 
In the actual cutting of these parts it will be necessary even for 
the worker who may have had experience in making ordinary 
joints to bear in mind that a certain allowance must be made 
both for the additional thickness temporarily given to the wood 
by the paper pattern and to the reduction of the actual thickness 
made in the process of sand-papering. To lose sight of either of 
these points would inevitably result in a loosely-fitting joint. 
Generally speaking, it will be found advisable to cut the 
parts of the joint and fit them together before commencing the 
ornamental part of the design, as any necessary adjustment can 
be made much more easily while the wood is in the solid than 
when it has been fretted. As a rule also it will be well to cut 
tenons and similar parts rather full than otherwise, and. if 
necessary, to reduce it to an exact fit by the use of sand- 
paper. To strengthen the fixture glue will generally be 
required and occasionally nails or screws are needed. 

Inlaying.— Inlaying, in the ordinary meaning of the term, as 
previously stated, is the art of decorating flat surfaces by cutting 
away the solid wood of what may be termed the ground and 
letting in pieces of a different colour. This form of handicraft 
will he dealt with in the following chapter in connexion with 
such sdlied branches of woodwork as veneering and marquetry. 
As, however, the fret- worker will occasionally desire to add to the 
beauty of his work by this method. It may be well to anticipate 
the detailed instructions necessary in the case of the more 
advanced work by giving in the present chapter a few simple 
directions as to the procedure adopted. Two pieces of fretwood 
of different colours arc taken and fastened together near the 
edges with very fincwire nails so as to prevent them from moving 
during the process of sawing. The design is then transferred to 
the upper piece of wood and the ornament to be inlaid is cut 
out in the ordinary way. 

It is necessary to make the cut through both pieces of wood 
very slightly on the bevel, and for this purpose a bevelling attach- 
ment is added to some treadle machines, so as to keep the table 
on which the work is cut at a suitable angle. The inlay, in con- 
sequence, will be somewhat wedge-shaped, and a trifle' larger 
thw the hole which is cut to receive it. the sides of which will 
also be on the bevel. A hole, which should afterwards be 
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filled up^th sawdust and glue, must bomade with the finest drill 
point for the entrance of the sfLW whicll should also be very fine. 
When the saw has been introduced, the pattern must be steadily 
followed until the whole of the cut, however intricate it may be, 
has been made. The cutting must be done with the greatest care, 
as What is waste wood in the upper piece of wood from which 
the ornament is cut corresponds with the ground which is cut 
in the same Operation from the lower piece. A slight bloW with 
a wooden maUet will suffice to drive the inlay into the ground ; 
but before doing this, the inlay should be touched at the edges 
with a little thin glue. The work is finished by scraping the 
surface with a cabinet scraper (see p. 6o) to bring it exactly 
level, and then rubbing it over with very fine sand-paper, and 
polishinjg it if necessary. Sand-paper should, however, be used 
with caution, as the lighter woods are liable to be discoloured by 
the dust of the darker woods being rubbed into them. This is 
especially the case with ebony. 

Overlaying. — ^The reverse of inlajring is overlaying, a process 
much more simple, yet quite as amenable to the principles of 
S 3 mimctry and taste. The design will stand in relief or raised 
from the ground, and is often capable of further embellishment 
by means of the carving tools. 

This kind of work has been already spoken of in a previous 
chapter as a useful and easy means of decorating flat surfaces. 
A variety of figures can be cut out from thin board, which being 
firmly ^ued, bradded or pegged to some flat surface may be 
wrought with the carving tools, and appear to as good advantage 
as if carved from a solid piece. This would be far less labour 
than to reduce the surface from around the ornament. The good 
taste of the amateur, taking into account the character of tlie 
work to be thus adorned, will suggest to him many effective 
modes of decorating suriaefts in this manner. The chief point 
to be remembered is that the grain of the wood from which the 
ornament is cut and that of the groundwork should run in the 
same direction. Pretty effects may be obtained by contrasts of 
colour— a pattern in white holly or similar wood being placed on 
a ground of dark walnut or ebony, or vice versa. When used in 
c- mnexion with fretwork, and not intended for carving, overlays 
are cut from very thin wood, rarely over i\th in. in thickness and 
frequently stiU thinner. As such boards are very fragile it is 
advisable, unless two or three similar patterns are being cut at 
the same time, to fix them to a piece of waste wood. It is also 
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' good plah to paste a sheet of paper to the iinderside of the 
thin wood. In fixing tbe overlay to the ground work it is 
important to see that it lies exactly in the right position. Glue 
must be applied very sparingly. When glued, the work should be 
placed under presspre and left for some hours. 

Xylonite for Fretwork. — ^A very suitable material for overlay- 
ing has been introduced in recent years in the form of sheets or 
panels of thin xylonite. These sheets are of a uniform thickness 
of sV ill** especially suitable for delicate overlaying or 

for miniature fretwork. They are made in a wide range of 
colours such as cream, white, red, blue, green and vulcanite 
black and include excellent imitations of ivory, mother-of- 
pearl and tortoiseshell/ Xylonite may also be oMained in 
panels J in. thick, suitable for solid fret-cutting. Xylonite 
should not be cut alone but should be placed between two thin 
boards. It is easily cut. Oil should never be used to lubricate 
the saw. It must be remembered that xylonite is a very inflam- 
mable material and must therefore not be placed near a fire or 
light. 

Another substance which has become popular with fret workers 
for the purpose of overlays is aluminium. This may also be 
obtained in prepared sheets V<r in* in thickness with a satin-finish 
surface. This metal, being very soft, is sawn without any diffi- 
culty, although in working in it it is desirable to use the special 
metal-cutting saw-blades with close teeth which are made for 
the purpose. 

Miniature Fretwork. — Visitors to exhibitions of modern fret- 
work are impressed with the extreme delicacy and beauty of 
many of the specimens of miniature work to which fretworkers 
have recently turned their attention. These miniatures are 
generally cut in xylonite or very thin pieces of clo&e-grained wood. 
In exquisite detail and beautiful finish, they compare favourably 
with the hhgree work of the silversmith, and the artistic blending 
of coloms often gives the effect of enamel work. 

In conclusion, the at+ention of the amateur may be called 
to the large variety of fittings and ornaments which may be 
obtained from the various firms specializing in the supply of 
fretwork material. These include well-made brass hinges in 
sizes suitable for small articles, locks, drawer handles, and 
oorfier pieces, together with emblems and medallions beautifully 
fnodelled in relief. Small bevelled edge mirrors, scent bottles. 
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and cul^glass ink-bottles are also made in forms* and sizes 
suitable for use in connexion with the making of useful articles 
in fretwork. For the softening of outlines, the miniature 
mouldings and headings also obtainable may be used with 
excellent effect. Fully illustrated lists of these accessories may 
be obtained on application to any of the firms advertising such 
specialities in the various periodicals devoted to the interests 
of the amateur woodworker. 


CHAPTER IV 

VENEERING, INLAYING, MARQUETRY, AND ALLIED 
HANDICRAFTS 

The purpose and the merits of veneering having already been 
explained, we may in the present chapter at once proceed to 
consider the practical methods by which the actual process is 
carried out. 

Veneers. — ^These are of two kinds and arc known as knife- 
cut and saw-cut. The former arc the thinner, the average thick- 
ness being about 36 to the inch. Knife-cut veneers are much 
cheaper than the saw-cut variety and, with the exception of 
what are known as burr veneers, are generally plain in figure. 
Most of the commoner woods, such as ash, oak, mahogany and 
walnut, are obtainable in the knife-cut form. These are used in the 
construction of the cheaper kinds of furniture, but for better- 
class work and where durability is desired they are not to be 
recommended. The choicer woods such as satinwood, rosewood, 
and figured mahogany are rarely to be found as knife-cut veneers. 
Saw-cut veneers are cut about twelve or fourteen to the inch. 
They are usually sold by the leaf or sheet, the prices being 
calculated on the rate j^r superficial foot, or, in the cheaper 
varieties, per 100 superficial feet. In the case, however, of certain 
hard woods of small and irregular growth, veneers are sold by 
weight. Burrs are sold at special prices, which vary according to 
their size and the beauty of the marking. 

The operation of la3dng a veneer, if carried out methodically, 
presents no special difficulties. The amateur artisan should be 
careful to get well-seasoned veneers, and to use the strongest 
and best glue : upon these his success mainly depend. Some 
woods are of course dealt with more easily than are others ; 
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bird’s eye maple is laid >^ith least trouble and difficulty ; losei 
wood is the most trouble^me to lay. 

Veneering Hammer.—When veneers are laidcupon flat surfaces 
the operation is simple enough, and may be effected by the 
operation to be described presently; but when they are laid 
upon curved surfaces, an instrument the shape of the curve, and 
called a *’ caul.” is generally used. The amateur artisan, how- 
ever, will find that the veneering hammer, of which an 
illustration is given in PI. XXVI, Fig. 3, will enable him to lay 
his veneer quite as well as, and sometimes better than, can 
be done with a caul. 

The hammer, which may easily be made at home, consists of 
a piece of hard wood, such as beech or ash, about 6 in. in length, 
4 in. in width, and i in. in thickness mortised firmly to a strong 
handle about 12 in. in length. Into the lower edge of the head 
is fixed a stout piece of steel, of which the edges have bci^n rounded 
and made perfectly smooth so tHht it may glide over and not cut 
or scratch the veneer. For the same reason the corners also 
should be slightly rounded. It should be noted that the veneer- 
ing hammer is used as a squeegee or scraper and not as an 
ordinary hammer. 

Preparing the Ground. — Supposing the hammer is to be used, 
the ground, that is to say, the surface upon which the veneer is 
to be laid, should be planed peifectly true and roughened by 
going over either in the direction of the grain or crosswise with 
a toothing plane shown in Plate III, Fig. 4. This tool is 
about the size of a smoothing plane. The iron, which is fixed in 
an almost upright position, is grooved so as to give the cutting 
edge a row of teeth something like those of a fine saw. This 
plane can also be used for other purposes and when fitted with 
a scraper blade will do excellent work in clearing a surface of old 
paint or glue. A very important point is to see that the veneer 
is laid upon the heart side of the wood. The tendency of the wood 
forming the ground is always to go hollow away from the heart, 
so that if the veneer is laid on the heart side the shrinkage of 
the veneer will tend to equalize the pull and the ground will 
r^nain flat. In addition to taking this precaution many woikeis 
slightly round the back by wiping it over with a (hunp rag, 
ftwn time to time shortly before veneering. Any knots which 
may hapjpen to be in the ground should be cut out and the hole 
fille^ in either with a piece o^ wood or with a mixture of plaster 
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of Paris and glue. The surface sho 4 ld then be well sized and 
allowed to become thoroughly dry. 

Preparing the Veneer. — ^The principal point with regard to the 
veneer itself is to make sure that it is quite dry before the opera- 
tion of laying is commenced. The leaf should also be examined 
for splits, holes or other imperfections and these should receive 
attention. In the case of mere splits, the edges should be 
brought close together and held in position by gluing a strip of 
thin strong paper over the defect. Burr veneers, however, 
have generally a large number of cracks and holes of irregular 
shape which cannot be "" stopped ** in the ordinary way, but 
which must be hUed in by letting in pieces of the same kind of 
wood. This mending must be done in such a manner that, when 
the surface is finished, it will not be noticeable. In order to secure 
a perfect fit, the piece to be let in should be placed over the 
hole to be filled and the two veneers sawn through together with 
a fine fret-saw. The piece cut out should not be of any geometric 
form, but irregular in shape, the saw-cut being made to corre- 
spond as far as possible with the markings of the wood. The 
pieces thus cut out should be fitted into the respective holes 
and pieces of paper glued over to hold them. Veneers which are 
at all twisted should be flattened by damping them till they are 
quite pliable and then laying them between well heated boards 
and keeping them for some time under pressure. In the case of 
rosewood, the veneer should not be damped, but merely warmed 
tmtil the natural oil or resin which it contains begins to exude. 
Care should be taken that all veneers which have been damped 
are well dried before being laid. 

The veneer required for any piece of work should be cut 
slightly larger than the groimdwork upon which it is to be laid, 
the rough edges being clewed ofii afterwards. For thin veneers 
with straight grain, the best cutting tool is a broad, sharp chisel ; 
in other cases a fine dove-tail saw should be used. 

Laying Veneer : («) Knife-cut Veneers . — Inlaying veneer with the 
hammer it is particularly important that everything necessary 
should be ready at handl^fore the actual operation is commenced. 
The glue shoifld be boiling hot and of such a consistency that, 
without being too thin, it can be spread easily on the surface of 
the wood like varnish. If the veneer to be used is thin and of a 
light colour the glue is apt to be forced through and cause dis- 
coloration. In such cases, either colourless glue should ^be used 
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or ordinary glue may be lightened in colour by the addition of a 
small quantity of powdered chalk. There should also be at 
hand a heatqd flat iron, a supply of very hot, clean water and 
a sponge. 

When everything is ready, the glue should be ^read quickly 
and evenly over the whole surface of the ground, and the veneer 
at once laid on and lightly rubbed down ‘with the hands. The 
surface should then be damped, though not flooded, with the 
sponge dipped in hot water. Taking the handle of the hammer 
in the right hand and pressing firmly on the head with the left, 
the worker should proceed by passing the iron edge rapidly over 
the veneer in all directions beginning at the centre and working 
towards the edges to expel the air and superfluous gW from 
between the surfaces. When, by these preliminary strokes, some 
of the glue has been forced out, the hammer should be passed over 
the whole surface more slowly and in a systematic manner, 
and working with a zig-zag or wriggling motion from the centre 
to the edges. In order that the hammer may work freely, the 
surface of the work should be kept fairly damp and at times a 
little soap may be applied. Instead of using soap, some 
workers mix a little glue with the hot water. If the glue should 
become set before the veneer is properly laid or if blisters should 
appear in places, the surface should again be damped and pressed 
out with the hot flat-iron, the face of which should be first rubbed 
with soap. By this means, the glue will be re-melted and no time 
should then bdlost in going over the surface again with the 
hammer. In order to discover any blisters which may not be 
clearly visible, the veneer may be tapped lightly with the handle 
of the hammer. They will then be detected by the hollow 
sound which will be given from the places in which they occur. 
Blisters may be removed while the glue is hot without much 
difficulty, but if left till the glue is set they are often troublesome 
to deal with. They may often be laid by placing a wet cloth 
on the spot and upon tUs pressing a hot iron. In order that 
the impnsoned air may escape, a hole should be pricked in the 
veneer or a cut made with a sharp bhisel in the direction of the 
grain. In some cases, however, it will be found necessary to 
cut out a piece of the veneer with a knife and to re-lay it. In 
this operation, the method adopted should be that already 
described in connexion with the mending of burr veneers. 

Satshcui Veneers , — ^Fpr laying the thicker or saw-cut 
yeseers considerable pressure will be required. This is obtained 
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by placing the work in a press, such as thlit described on p. 177, or 
by using a number of the wooden hand-screws or chunps to 
which r^erenc^ is made on p. 69. 

0atil8.—In addition to such appliances as presses or clamps 
the amateur must provide himself with what are termed ** cauls." 
Cauls are pieces of wood or metal, made to ht exactly to the 
surface to be veneered, by means of which the veneer and the 
ground, when placed under pressure, are held firmly m close 
contact until the glue is set. Wooden cauls should be made of 
well-seasoned boards of pine or mahogany, about i in. thick, 
perfectly flat and true and of such a size that they wUl cover 
the veneer. 

In practice it is found to be advantageous to make the caul of 
wood thin enough to bend slightly under great pressure, and to 
cut it in such a way that, wliile it touches the surface to be veneered 
in the middle, it does not fit so closely along the sides or edges, 
so that in fact when the surfaces were brought together they 
would move slightly on and along the line of contact and each 
of the edges would open according as one or the other in each 
surface were brought closely together, the opening being suffi- 
cient to admit a thin piece of cardboard. 

Metal cauls a^e made of zinc, generally about i in. thick. In 
workshops they are now generally displacing the wooden cauls. 
Th^^ncipal advantages claimed for them are that they are 
more durable and that they do not adhere to any glue which 
may have escaped. On the other hand, there is the risk that, 
especially when used by the novice, they may be made too hot 
for the purposes of the work. On the whole, there is little to be 
gained from their use, and the amateur who has not a great deal 
of veneering to do will And that the wooden cauls will meet all 
his requirements. • 

Saw-cut veneers should alwa3^ be toothed on the under-surface 
with a fine plane. This will roughen the surface and at the 
same time remove the saw-cuts which would otherwise be notice- 
able through the veneer. 

When the article has been prepared and the veneer is ready, all 
that is necessary is to brush over the surface with glue, lay on 
the veneer, and then the caul, which should be warmed before 
it is used. In order to prevent any shifting a veneer pin 
should be inserted at each comer. Pressure must now be 
applied to lock the caul, the veneer md the wood to which 
it 18 glued closely together. Before 'using the cauls they 
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should be robbed over ^th a piece of the best yellow soap, or a 
sheet of paper should be laid Wween the caul and'^the veneer. 
This will prevent them from adhering should any of the 
glue find its way through a hole in the veneer. By reason 
of the caul touching only in the middle of the work, it will be 
found that when the caul^and the wood are brought for- 
cibly together along the edges by means of hand-screws, 
the pressure will have commenced along the centre and 
proceeded from this line outwards on each side as the edges were 
brought together, forcing before it any superfluous glue, which 
will ooze out along the edges. The use of a caul the suiiace of 
which is in any degree hollow would tend to force the melted 
glue towards the centre and this must be carefully avoided. 

The work should not be removed from the press until the 
cauls are cold and should then be put aside to allow the glue to 
harden and to become perfectly diy before the work of cleaning 
up is commenced. Three or four days may to the eager amateur 
appear to be an excessive time to allow for drying, but it would 
be extremely unsafe to work on the veneer until after the lapse 
of this period and, in some cases, the better plan would be to wait 
at least a week. It should be borne in mind that any blisters 
caused by the softening of the glue in the process of scraping 
and smoothing the surface cannot be removed and may easily 
ruin the work upon which so much care has previously been spent. 

Cleaning up the Veneer. — ^Thin veneers are cleaned off with 
the cabinet-makers scraper ^see p. 6o) and finished with fine 
glass-paper. When size has been used in the process of laying 
it, the work of scraping may be made much easier by robbing 
over the surface with a little soap. Saw-cut veneers may in 
some cases be cleaned off with the smoothing plane, which must 
be very finely set so as to take oil as’little of the surface as possible. 
Generally, however, the safer plan will be to go over the sur- 
face with the toothing plane so as to remove the saw-marks and 
level it, and then to &ish off with fine glass-paper. 

Veneering Edges of Boards. — ^When, as in the case of veneering 
the top of a sideboard, it is necessary to cover the edges as 
well as the upper surface of the ground, the edges should be dealt 
with in the fimt place. When these are dry and have been cleaned 
ofi, the upper surface should be veneered. The gr^ of the 
veneer covering the edges should run in the same direction as 
that of the ground wood. A common practice at one time was to 
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cross-band ajl the edges — that is, to Uy the veneer with the grain 
perpendicular instead of horizontal and even now the method is 
often adopted in cheap cabinet work. The effect, however, is 
to give an unnatural and weak appearance to the work, and the 
airangement should, whenever possible^ be avoided. 

In lajnng veneer on the end grain of a piece of wood the pores 
of the wood should be first closed with glue well rubbed in and 
allowed to dry. This should afterwards be toothed over in the 
same way as the upper surface. 

Veneering Curved or Round Work.— In all curved or rounded 
work the surface of the caul used must conform closely to that of 
the surface to be veneered, of which it should, in fact, be the exact 
converse. In workshops where a large number of articles of the 
same shape, such as piano-falls or drawer-fronts, are turned out, 
cauls either of wood or zinc are made for the particular purpose. 
In ordinary circumstances, however, such speciaji cauls will not 
be required by the amateur. A very effective method of dealing 
with curved surfaces, especially in the case of concave work, is to 
use bags of sand of sizes suitable for the work in hand. The bags 
are made of stout ticking or calico. The sand, which must he 
fine, should be heated as much as possible in the oven on a metal 
plate and then poured into the bag. The bag of sand when 
applied to the veneered surface will adapt itself to any curve. 
The pressure necessary to force the sand caul into close contact 
with the veneer may be obtained by placing on it strips of flat 
board and using clamps in the usual way. 

For cylindrical work and forms to which the sand caul cannot 
easily be applied, a good plan is, after the veneer has been glued 
and laid, to bind it round tightly with chair webbing, wide tape 
or strips of strong calico. If, after the end has been made fast, 
the webbing is damped, ibwill shrink and, being drawn tight, will 
serve the purpose of a caul. 

In appl3dng veneer to sharp curves in the groundwork, there is 
always the danger of splitting unless precautions are taken. 
In such cases the top side should be backed by gluing on a piece 
of strong paper or thin calico. 

Repair of Veneered Furniture.— In replacing damaged portions 
of ^e veneer on old furniture, every care should be taken to 
make the repair unobtrusive. Tlie piece to be taken out should 
be first marked out in tlie manner described when dealing with 
defective burr veneers (p. 193). It should then be cut through 
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along the marking with a iharp chisel and removed by applying 
a well heated flat iron until the glue has been softened, and the 
veneer lifted by means of a knife blade. All traces of the old 
glue should be sponged out with hot water. The new piece of 
veneer should be carefully matched, the direction of the grain 
and the marking corresponding as closely as possible to that of 
the old surface which is to surround it. When the groundwood 
is quite dry, it should be brushed over with thin glue as should 
also the underside of the veneer. The piece of veneer should 
thon be placed in position, a piece of paper laid over it and a hot 
caul applied and clamped down in the usual way. 

Small defects in old veneers can often be dealt with by using 
a Ailing composed of equal parts of beeswax and resin melted 
together and coloured to match the wood. This mixture must 
be pressed into the hole or other defect in the surface, levelled off 
and allowed to set. When quite hard, it should be smoothed 
down with fine glass-paper. 

Inlaying. — In dealing with the subject of fretwork it was 
shown how the beauty of the work might sometimes be increased 
by letting into the solid ground pieces of wood of a different 
colour and of an ornamental form. In the wider meaning of the 
term, however, inlaying is quite independent of fretwork and, 
as already explained, consists in cutting into the surface of solid 
wood and replacing the material removed with other decorative 
substances such as more ornamental wood, metal, pearl or ivory 
arranged according to some pattern or design. It would be 
altogether beyond the scope of the present work to enter into any 
detailed description of the methods adopted by the professional 
craftsman in producing the beautiful examples of inlaying 
often seen on high-class furniture, and we therefore propose to 
restrict our considerations to the ordinary processes in which the 
amateur who merely desires to possess himself of further means 
of beautifying his own work is likely to engage. 

Tools. — ^The principal tools required for the inlaying of simple 
geometric forms are a fine dove-tail saw, chisels, a mallet, a 
haiimier, a sharp knife and a steel scriber of the kind used 
engineers and metal workers. 

Ornamental Woods and other Materials tor Inlaylngr-Most of 
the ornamental woods used in veneer work and of which a 
description has been given in a previous chapter (pp. 163- 17a) may 
be utilized for the purposes of inlaying. Ebony, holly, rosewood. 
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walnut and ^xnboyna will be found esp^aUy useful. In the selec- 
tion of various woods to secure harmonious blendings and pleasing 
contrasts and also in the arrangement of the grain the amateur 
will pnd full scope for such artistic feeling as he may possess. 
Stained veneers of every colour can be obtained and striking 
effects produced with them. but. generally speaking, the natural 
woods with their infinite variety of colouring and marking, are 
to berprefeired to the artificially tinted material. Amongst the 
most effective combinations are satinwood and walnut, rosewood 
and oak. tulip and kingwood with sycamore and ebony and 
holly with oak. 

Other materials used in inlaying are metals---such as silver, 
brass, copper, and pewter — ivory, mother-of-pearl, and tortoise- 
shell, all of which can be obtained commercially in a foim 
suitable for inlaying. For certain kinds of inla3dng coloured 
wax and gesso, a mixture of whiting and glue, have special 
merits. 

• 

Prepared Inlays. — Most of the firms dealing in veneers stock 
a large selection of inla3rs prepared for use in cabinet-making. 
The prices are extremely low, and the amateur who may desire to 
avail himself of this ready means of decorating liis work cannot 
do better than obtain one of the illustrated catalogues issued by 
these firms. In these lists are illustrated many of the cross- 
bandipgs suitable for the edge of the top of a cabinet or side- 
board. and the mosaic bandings used for the decoration of 
work-boxes, writing desks and similar articles. Single stnngs 
for lining are sold by the dozen, and may be obtained in black, 
white or coloured woods in widths varying from in. to J in. 
in lengths of 3 ft. ; the mosaic bandings are sold similarly m 
lengths. , 

No difficulty will be experienced by the amateur in letting in 
these prepared inlays. A very efficient tool is now sold for the 
purpose, and is known as a lining or stringing router This 
tool is furnished with six interchangeable cutters, varying in 
width from iV in. to } in., which may be adjusted to the required 
depth of the groove. It has a movable fence which may be 
reversed to suit different curves in the wood. When using the 
broad irons, it is desirable in the first place to cut the outside 
lines of the band before using the router. In the case of the 
single strings, the simple plan adopted is to use a marking gauge 
in wUch the steel point has been leplaced by a nail filed ^wn to 
required width and given a sharp cutting edge like that of a 
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chisel. This should project from the stock of the gauge to a 
depth slightly less than the thickness of the string. The gauge is 
used in the ordinary way and the channel or groove for the 
string is made entirely by means of the cutting point, which 
acts in the manner of a router. The string is placed along” the 
groove and pressed down by running over it with the back of 
the hammer head, a little glue being used to hold it. The channel 
for the wider mosaic bands is cut in a somewhat similar manner, 
but the gauge is furnished in place of the nail with two sharp 
cutters set to the required width like the marking points of 
a mortise'gauge. These cutters mark the edge of the groove. The 
ground inside the lines is cut away with the fenced lining and 
stringing router or a blade of thin steel may be fixed upright in 
the stock of an ordinary marking gauge and used for the purpose, 
A simple method of fixing the blade is to make a fine saw-cut in 
the end of the stock and clamp it in this by inserting a small screw 
on each side (see PI. B, Fig. 7). In order to ensure a tight fit 
the grooves should be a shade under rather than over the^idth of 
the bandings strings. In neither case should the work be 
cleaned off until the glue has thoroughly set, as otherwise the 
shrinking of the glue will cause the inlay to sink below the sur- 
face of the work. 

Generally, these mosaic bandings are sold at such low prices 
that the amateur will not desire to make them for himself, but 
circumstances may arise in which a short length is required to 
match the pattern in a piece of old work imdcr repair. In such 
cases a little study of the inlay will show the simple manner 
in which such work is built up. The centre portion of the band- 
ings consists of an alternating series of strips of dark veneer 
wood about in. in thickness and strings of light-coloured 
wood of the same thickness glued together. To each side 
of this layer is glued first a veneer of light-coloured wood 
and then one of darker wood. The separate parts are all cul 
across the grain. The bandings are obtained by taking off slices 
from the end of these layers. The more complicated patterns 
are produced in a similar m<inner, merely requiring a more detailed 
arrangement of strings and strips. The cross-grained strings 
may easily be cut from the end of a piece of veneer by means of a 
fine dove-tail saw and a straight edge. It will be noticed that in 
some patterns the strips are cut, not directly across the grain, but 
in an oblique direction. 

When dealing with the larger prepared inlays the outline is 
marked, while the pattern is held firmly in the position it is to 
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occupy, running a sharp-pointed steel scriber round the edge. 
When glued into place, it should be pressed down with a hot caul 
in the same way as if it were a piece of ordinary veneer. The 
cleaning ofE should be done with a steel scraper. Several da 3 rs 
^ould be allowed for the glue to dry and shrink to the full 
extent. ^ 

Cutting out and Building up Patterns.~-The wood used will in 
most cases be of ordinary veneer thickness, and specially selected 
for the purpose of the particular design. The separate parts of 
which each pattern is built up are either marked out directly on 
the wood by means of carbon paper or traced on thm paper which 
is afterwards stuck on the veneer. The outlines must be cut 
with a very fine fretsaw such as used by marquetry cutters. 
\^en a number of pieces of similar shape are required several 
pieces of veneer are glued together with a piece of ^ft paper 
between each layer and cut at the same time. These pieces 
can afterwards be separated by means of a thin knife blade. 
The pattern may be built up by gluing the parts face down- 
wards in their proper position to a sheet of paper. Where, 
as in the case of a border of floral design, there are small 
pieces not connected with each other, these may be inlaid 
separately as they are cut. The underside of the veneers 
should be roughened and the ground scratched or pricked in 
order to form keys for the glue. 

Pearl, ivory, tortoiseshell and metal may be cut with the 
fretsaw as easily as wood. These materials should, however, 
always be secured between two [pieces of veneer during the 
operation of cutting, the outlines to be cut being marked on 
the upper piece of veneer. To clean off these substances a flat 
file should be used in the first place and a finish given with fine 
pumice powder and glass-paper. Inlaying, when metal or 
other materials, such as those mentioned above, arc used, is com- 
monly known as “ Buhl " work. It derives its name from the 
fact that it was introduced by Andr 6 Boulc, a French wood-carver 
of the time of Louis XIV. 

Inlaying with Coloured Wax, — ^For this purpose ordmary bees- 
wax is used. Any colour may be obtained by melting the wax 
and mixing with it the ordinary colour powders obtainable at oil- 
shops. On account of the softness of the material this process is 
suitable only for linework and for filling very small spaces. The 
lines of the design are incised in the wood with a V-shaped carving 
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tool and the melted wax run into the lines from a small tin sauce* 
pan fitted with a suitable lip. The wax soon sets quite hard and 
the cleaning off may then be done with a scraper in the ordinary 
way. Glass-paper must not be used. If desired, the design may 
afterwards be protected by giving the whole surface a coat of 
polish, although this is not really necessary. 

Marquetry. — ^From the particulars already given of the various 
branches of ornamental woodwork it will be noticed that the 
chief difference between ordinary inlaying and marquetry is 
that while in the former case the inlaying is let into a solid 
ground, in marquetry, the whole of the pattern, including the 
groundwork, is composed of quite thin wood or other material 
which, when completed, is treated precisely as a piece of ordinary 
veneer. A further difference is that, while inlaying is a purely 
flat decoration, no endeavour being made to produce effects of 
perspective or relief, in marquetry an attempt is often made to 
obtain such effects by shading the work or even by the use of 
actual colour. 

The extreme nicety required in performing the operation of 
marquetry-cutting will deter many amateurs from attempting 
it, but the work is after all merely a development of the more 
simple form of inlaying with which the fretworker often decorates 
his work and with regard to which instructions have already 
been given (see p. i88). In the modem practice of marquetry- 
cutting, as many as four, or even six, thicknesses of veneer are 
put together, and so cut. The pattern is traced or pricked on the 
outer piece, which is usually the ground. The various layers are 
held together by gluing pieces of paper between them so that 
when the cutting is done they may easily be separated. The 
pattern is thus cut through all the veneers at the same^^ime and 
as a result several repetitions of thb design are produced with 
variations in ground and pattern. After the separation of the 
layers, the required pieces are selected and arranged in places, 
being retained in position by a piece of paper glued over the 
whole of the face side. Any tiny holes made for the entry of the 
saw-blade or any interstices which may be noticeable may be 
filled rubbing in filings of the actual material, but every care 
should be taken to secure a good fit and avoid as far as possible 
the necessity for any touching-up.** In professional work, 
the actual cutting is done with a fretsaw fixed in an ordinary 
frame, the work being supported by an appliance known as 
a “ donkey.** The ** donk^ '* consists of a scat to which is 
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fixed an upright vice or pair of jaws in which the veneer is 
held while being sawn. As the tool is Httle known and diffi- 
cult to obtain, it will be useful to give sizes to guide those who 
wish to make one. The seat, or brach, is 3 ft. 10 in. long, by 
I ft. 2 V). wide at the round end. ii in. at the narrow or square end. 
and hollowed out to 6 in. at the narrowest part. It is made from 
i\ in. pine, supported at the two ends by legs of the same sub- 
stance mortised and tenoned to it. Between these is a stretcher 
fixed by the same kind of joints, 3 in. above the floor. Fitted into 
the top, about 12 in. from the front, are the jaws. These are 
made of oak and firmly wedged in from below the seat. Between 
the jaws, at the bottom, is a piece of wood, in. thick, to keep 
them apart ; and just above this the back piece is hollowed, 
to allow it to be bent forward when pressed against, add so 
grip an3^hing between the upper ends. The pressure is com- 
municated through another piece of wood hinged to the seat 
and slanting upwards to the rear jaw. This slanting piece is 
connected by a wire with the lever hinged to the stretcher, 
and is made to bear against the upright on the lever being de- 
pressed with the foot. 

In using the donkey " the veneer is held between the jaws, 
which grip it so closely that the risk of breakage of the finest 
strips is reduced to a minimum. The saw is held hori- 
zontally, allowing the blade to work, when necessary, close to 
the jaws. The pressure of the foot being relaxed from time 
to time as the cutting proceeds, the jaws open to allow the 
wood to be moved toweirds the saw in accordance with the design. 
In this way the wood is almost continually moved, the foot 
working in correspondence with the hand. In the ** donkey " just 
described the worker sits on the side. In another form, whi(ffi is 
commonly used, the sawyer sits across it, but it is doubtful 
whether there is any advantagf in this arrangement. Although 
such an appliance as desenbed above will be found of great 
convenience when any large amount of cutting is done, it is by 
no means essential to the amateur who may wish merely to 
try his hand at such work. For such a purpose the ordinary 
fret-cutter's outfit will be found to be all that is necessary, the 
work being held during the process of cutting either on the 
usual fret-cutting table or in a parallel hand-screw fixed in the 
bench vice. 

The effect of shading often seen in marquetry is produced 
very easily by placing the wood to the required depth in very 
hot sand and allowing it to remain as ^long as may be neces. 
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sary to scorch it sufficiently. The shading must, of course, be 
done before the separate pieces are fitted together. 

Marquetry patterns should be laid by means of a caul exactly 
ii^ the manner described in the case of ordinary veneers and the 
process of cleaning o£E and finishing is the same as that adopted 
with other kinds of inlaying. 

Intarsia (see p. 150). — ^The processes followed in this form of 
marquetry are in all respects similar to those already described 
and with regard to them nothing further need therefore 
be said. In the choice of woods, suitable to a particular 
design and in the arrangement of the grain necessary to 
produce the desired pictorial effects the amateur will find 
ample scope for the display of his artistic abilities. A 
good idea of what may be done in this kind of work may 
best be obtained by a visit to a museum and, for actual 
work, suitable designs in great variety may be found in the 
various technical journals dealing with this and similar handi- 
crafts. Early attempts should be restricted to very simple 
forms and the number of woods used in any particular piece of 
work should be as limited as possible. An easy example for the 
beginner will be a small landscape, with a tree or ro^ in the 
foreground and a bit of sea beyond. For the sky, white 
maple may be used, the grain being horizontal, for the 
water, the stained grey sycamore, known as silver-grey, or a ^ 
light piece of satinwood will produce a good effect. For the* 
foreground, dark burr walnut or a blend of satin walnut and 
dark walnut will be suitable. For tree tnmks in the foreground, 
oak, with the grain upright, should be used ; the effect may be 
heightened by using pieces of oak with different grain and figure 
according to the position of the trees. Snow effects may be 
produced with white holly or syqunore and sharply defined lines 
obtained by using such dark woo^ as rosewood or ebony. These 
suggestions may be helpful to the amateur in the early stages of 
his work, but he will find, however, that one of his chief interests 
in intarsia lies in the discovery of new effects which, by using bis 
own discrimination in the selection and arrangement of material, 
he may produce in endless variety. 

Parquetry. — Reference to the use of gmmetric forms in ikying 
smaU articles has been made in connexion with the construction 
and use of mosaic bands, and as it is improbable that the amateur 
will extend the use of such forms to the decoration of large 
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surfaces It will be minecessaiy to give any further description 
of this class of work. 

The consideration also of parquetry as a kind of mosaic of 
wood used for ornamental flooring lies quite outside’ the scope 
of the present volume. As a matter of general interest to the 
woodworker it may be said, however, that in the production of 
the remarkable eifects in this kind of flooring, advantage is 
taken of the contrasts afforded by the difference m colour and 
grain of such woods as oak, walnut, ash, teak and greenheart. 
The patterns adopted are entirely geometncal and angular, 
chiefly squares and triangles, and may be formed either with 
solid blocks of wood grooved and tongued together, or of veneer, 
about a quarter of an inch in thickness laid over ordinary 
flooring l^ards. These blocks may be obtained ready for 
la3nng from any of the large Arms specializing in such work whose 
advertisements appear in the vanous journals devoted to the 
interests of the buildiner and- timber trades. 


CHAPTER V 
WOOD CARVING 

Although so beautiful in its results, carving is a slow process. 
The rules are few, and the art diihcult to explain, practice 
in it ^eii^ of far more importance than precept. But, however 
true this is, some plain and general directions may be given for 
the guidance of the amateur carver, leaving it to his judgment 
and intelligence to make such variations and applications as may 
be found necessary. 

Choice of Woods. — On account of its toughness and durability, 
the most suitable wood for general use in wood-carving is odk. 
Other useful woods for the purpose are walnut, mahogany and 
teak. For fine work sycamore, apple, pear and woods of similar 
grain are frequently used. For bold work, and especially for 
such carving as the beginner is likely to undertake, yellow pine 
has many advantages, the chief being softness and evenness of 
giain. Whatever kind of wood may be used, uniformity of 
grain, together with absence of knots, is essential, if good results 
are to be obtained. 

Tools used In Wood-oarving,— The tools used in carving are 
the chisel, the gouge, the skew-chisel, and the parting-tool, but 
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each of these has its variations, the peculiar shape of which 
adapts it for use in confined spaces, where the relief of the carv- 
ing being in the way, the shanks of the other tools could not 
be carried back far enough to make a clean cut. 

IP 

The Chisel, generally described in toolmakers* catalogues as a 
firmer and shown in PI. XXVII, Fig. i, is made in various 
widths from ^ in. to i| in. It has a straight edge, and iS used 
for plain surfaces removing superfluous wood and ground- 
ing. It is the most nccessaiy tool of the set. For cutting 
hollows loo deep for the usual form of chisels bent chisels 
or grounding tools are used. 

The Gouge used in wood-carving has a curved edge of various 
sweeps, according to the depth to be cut. It ranges from almost 
flat to the exact half circle, in about eight different sweeps. The 
variations of the gouges are the spoon bit or entering gouge, the 
back-bent entering gouge, the fluting gouge and the double bent 
fluting gouge. These take their names from peculiarities of 
construction or from the particular purpose they are made to 
serve. 

The Skew-chisel, although generally considered as a distinct 
tool, is a modification of the chisel, the edge being ground back 
from either comer, the tool being either right or left hand. It 
is useful for working out the inside comers or ang^Ies where the 
edge of the ordinary square chisel would be too wide. Its vari- 
ation is the skew spoon-bit or entering chisel. 

The Parting Tool is a kind of gouge or grooving tool 
with an angular shaped edge. Its cut is V-shaped and it 
is absolutely essential for cuttmg angular grooves. The parting 
tool is straight or bent and, like the other carving tools mentioned, 
it has its spoon-bit variations. 

Spade Tools. — ^For advanced work special gouges with very 
slight curvature, called on account of their shape “ spades ” or 
“ fish tails,** are required. They are used for finishing off fine 
work. 

The Veinlng Tool is a parting tool on a small scale, being 
narrow, and is used to engrave the veins of leaves and for similar 
work. 

The tools described above are usually supplied by the tool- 
makers unhandled and ground to a sharp ed^, but not set.** 
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this is due in the first place to the fact that it is difficult to keep 
tools with specially finished edges for an indefinite time and 
also because many workers prefer to set their own carving 
tools. At a small additional cost« however, the tools may 
obtained properly fitted with handles of any shape preferred and 
set and buffed ready for immediate use. Carving tools, because 
of their shape and the necessity of having them well tempered, 
are more expensive than similar tools of their class, but it is 
better that the amateur should buy good tools and but a few 
of them, and give a good price for them, than to provide himself 
with a great many at a cheap rate. Such tools may be had at all 
prices, but it is more economical in this case, as in many others, 
to buy the best, as these will prove the cheapest in the end. The 
amateur who is in doubt as to the number and kind of tools he 
should select in order to make a start, will do well to purchase 
one of the small sets made up and offered by the various firms for 
this purpose. Other tools for more advanced work may then be 
acquired as they are needed. 

In addition to the tools above described the worker will from 
the outset require one or two simple appliances. 

Fastening down Work. — ^As both hands are used in the actual 
operation of carving it is necessary to secure the work firmly to 
the table or bench. 

To accomplish this clamps of various sorts are used where the 
shape of the work will admit. A simple method of fastening 
down work to the surface of a table or cutting-boaril is by means 
of a flat bar of wood, having holes at each end through which 
round-headed screw bolts are passed. These bolts go through 
holes in the table corresponding with holes in the bar, and the bar 
is brought down tightly on the wood so as to hold it securely by 
screwing up the nuts undcmcirth. Another method is to use 
the hard-screws as shown in PI. XXVII. 

The Carver’s Screw is an iron screw from 6 in. to 10 in. in 
length with a long sharp point, also threaded, at one end. 
The other end is made square: It is fitted with a large winged 
nut. The point is screwed firmly into the under side of the 
work, the wing nut being used as a lever. The shaft is then 
passed tlirough a hole in the bench and the nut is screwed 
on and tightened up. If the work is thin so that it affords 
insufficient hold for the point of the screw, it may be fast- 
ened down with ordinary screws to a piece of stout waste 
wood. The carver’s screw will be found very convenient in use, as 
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by slightly slackening the nut« the work may be turned round 
to hny desired position. A further advantage is that no part of 
the work is covered as when other forms of holdfasts are used. 

Mallet. — The form of mallet generally used by the carver is 
shown in PI. XXVII. Fig. i. 

Knives.— For chip carving and similar work knives of special 
patterns will be required. 

Punches. — ^For imparting to the ground of a panel or other 
piece of work a roughened or “ matt ” surface so as to throw the 
pattern into better relief, stamps or punches are needed The end 
of the punch is generally roughened or indented something after 
the manner of the surface of a coarse file, but various ornamental 
patterns are also used. 

Rifflers are merely a variation of the ordinary rasp or file, each 
end being curved and ridged. The ends, being formed in this 
way, can be introduced into comers and crevices where the 
ordinary file could not be used. 

Sharpening Carving Tools. — ^It is extremely important that the 
tools used by the carver should be always kept in perfect condi- 
tion. The edges should on no account be allowed to grow dull or 
‘‘scratchy,” but should be kept in razor-like order by the 
use. whenever necessary, of the oil-stone or bufiing strap. The 
directions given for sharpening joiners' tools (see Part I.Ch.I V) will 
apply equally to the carving tools, but for certain tools oil-stone 
shps of special shapes will he required. In particular, for use on 
the V-shaped tools, slips, with triangular sections corresponding 
closely to those of the tools, are necessary in order to wear 
down each side in exact uniformity with the other. 

General Directions as to Use of Cutting Tools. — The tool, when 
in use, shotdd be gmded by the left hand while it is pressed 
forward by the palm of the right hand, which should rest 
on the top of the tool handle.* Thus steadiness will be given 
to the tool, and if the atcel is good and the edge sharp, the cut 
will exhibit a corresponding smoothness. 

Direction of Cuttlng^With regard to the direction of the 
cutting, or, in other words, the direction given to the tool, this 
should be invariably down and not up — away from and not to- 
wards the higher surfaces. This will be governed by the gram 
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of the wood. The material, as it has been said, is always strongest 
in the direction of the fibre, and wherever a good strong purchase 
can be maintained it is best to render it available. Care should be 
taken not to splinter the surface. No more force should be used 
than is just sufficient to separate the chip without detaching 
any adjacent fibre ; in other words the work of carving is to 'be 
done entirely by cutting and never by rending. 

The carver must have complete command of his tools. He will 
sometimes find it expedient to use his chisel with the bevelled 
side upwards so as to cut away a thin shaving, something like 
that made by a plane, and to avoid entering the wood too deeply. 
By this means a great deal of carved work can be performed 
more easily with a chisel than with a gouge. 

Chip Carving. — ^The kind of carving to which the name of 
** Chip Carving ’* has been given may be said to be the most 
ancient decorative work to which the term carving can be assigned, 
inasmuch as it is the method which is resorted to by the savage in 
order to give an ornamental appearance to the handles of his 
weapons, tools, and various implements that he uses in the 
pursuits of everyday life. A notch made in a stick may be said 
to be chip carving, and from this it will be at once understood 
that this kind of work is incised work, consisting in the removal 
of small pieces from the surface of the material by cutting into it 
With a small sharp tool suited for the purpose. From simple 
notching an advance was at first made to the arrangement of 
notches or incisions in various patterns, distinguished for the 
most part by the repetition of particular forms m regular order, 
so as to form a species of diaper work over the entire surface, 
or a portion of it, as the operator might determine ; but in the 
present day, great excellence and beauty has been attained by 
causing the carving to assume the form of geometrical patterns, 
some simple and some of extreme intricacy, by which the plain 
surface of a great variety of articles made in wood, such as paper- 
knives, blotting-cases, watch-stands, frames for pictures and 
photographs, the edges of the standards and shelves of book- 
cases, plates and plaques, bowls, and other articles, too numerous 
to be mentioned here, can be wrought and enriched. 

The first thing to be done is to draw the pattern decided on 
upon the surface of the material or article, be it what it may, to be 
carved. For this a flat rule, parallel ruler, set squares, and 
compasses with pencil leg will be required. 

In designing the diaper the surface is fust marked off in squares 

E.M.M, O 
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like those of a chessboard, and the squares afterwards filled with 
diamond shapes, triangles, hexagons or pentagons by drawing 
intersecting diagonals. In this way a particular pattern is 
repeated over the whole surface. 

Many patterns are easily cut with a single tool ; generally 
the firmer or chisel is used. In some cases lines are cut with the 
parting tool or smallest gouge. In any case, the work is 
extremely easy and well adapted to the needs of the beginner, 
who, by the continuous repetition of a particular process, soon 
becomes familiarized with the use of his tools. 

Appllqu^ Work. — ^A ground of diaper work is sometimes further 
decorated by the application of an ornamental pattern cut out 
from thin board by means of a fret-saw and wrought with the 
carving tools, cither after or before being glued to the ** ground.” 
This process, which is known as apphque work, involves far less 
labour than that which would be neqessary in reducing to a 
uniform level, the surface around the ornament. In making 
the diaper pattern a blank fiat space of the surface, the exact 
size and shape of the ornament of which it is called the ” seat ” 
is marked out and loft untouched by the incising tools or punch, 
and upon this space the figure is glued. Very handsome panels 
may be easily made in this way and the process is also suitable 
for book or album covers. In the latter case, however, it is 
advisable to protect the central ornament by a framework 
having a somewhat greater depth than the ornament itself. 

Panel Work. — In carving a panel such as that shown in PI. 
XXVII, the design is first traced on the surface of the wood and 
” outlined ” by cutting with the V-shaped parting tool a groove 
round it at a distance of about | in. The object in making the 
groove is to prevent the splitting or bruising of the wood forming 
the ornamental pattern by weakening the fibres in the opposite 
direction. The design is then ” set in ” (Fig. i) by working round it 
with a mallet and chisel or gouges of which the curves correspond ' 
with those of the various parts of the figure, the tools &ing 
changed whenever necessary. The cuts made In this way should 
be of the exact depth of the ^ound. Afterwards the waste 
wood must be taken out to a uniform depth, usually about i in., 
so as to leave the design quite free in bold relief. This should 
be done by means of flat gouges or grounding tools (Fig. 3). In 
this operation care must be taken to work as much as possible in 
the direction of the grain of the wood. This is best shown by 
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the behaviour of the tool and the smoothness of the cut. Any 
tendency to splinter should be removed, either by altering the 
direction of the tool or by changing the position of the work. 
When cut down to the required depth, the ground or '* floor ” 
should be cleaned up with the flattest gouges and given a matt 
appedrance by the use of the punches, to which reference has 
already been made. 

In dealing with foliage^ the leaves should first be studied. 
At the extreme points they have, a slight curvature upwards, 
which, however, is not any higher than the thicker portion, or that 
which is apparently the thicker portion. Wherever a depression 
exists in a leaf we must begin by hollowing it out with the chisel, 
but only very gradually, for we must bear in mind that the sur- 
face of the leaf again slopes down from the edges, and it is far 
easier to cut away too little material, for more can always be 
taken away, while it is impossible to add any when more than is 
necessary has been scooped out. Expert carvers would use a 
gouge with a somewhat flat edge for such work, but less practised 
hands would find the skcw-chisel a more convenient tool. The 
cutting should be done both ways from the higher surfaces towards 
the centre of the depressions, following the p-ain of the wood as 
much as possible. With such work it is not necessary to 
observe a mathematical exactness in the outline ; a little irregu- 
larity often adds to the effect and prevents stiffness of appear- 
ance. 

Tlie veining-tool must be used for marking the ribs of the 
leaves, the larger one being made by cutting a double line from 
the stem, and then gradually merging the two lines into one as 
we work towards the end and then the lateral or side ribs of a 
single line joining the centre or mid-rib. These veins or ribs 
should not be cut deep, but distinct enough to show a clear 
sharp line. Care should be taken that the outline or contour of 
the leaves are alwa3rs devoid of stiffness, and a graceful, natural 
appearance preserved. Intersections of stems should be neatly 
worked out, by cutting away a portion of the wood on each side 
of the under stem where the upper one crosses it. The depression 
must not be too abrupt, lest it seem like a dent made purposely, 
but the line of slope should be begun far enough back from the 
poin^ of junction to allow a harmonious blending, and show a 
distinction between each stem. The surface of the leaf can be 
neatly smoothed with the mezzotint scraper, a tool which 
resembles a double edged desk-knife, which will be found 
more convenient for the purpose than sandpaper. The stems 
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should be rounded, but left rough in order to preserve a natural 
appearance. Sandpaper should not be used for such work as this, 
and for the few occasions on which it may be absolutely necessary 
to use it. the carver will find it convenient to cut out slips of 
rough wood, somewhat of the shape of files, to which strips of 
sandpaper may be glued A dear, dean cut with the caving 
tools will, in general, be quite suffident. 

Carving In the Solid. — ^This work will divide itself into carving in 
high or low relief, which in either case has a grounding of 
the same tnateiial. from which the carved work rises, and 
carving an object out of a solid piece of wood every part of 
which is wrought over by the carving tools. A wreath of 
flowers hanging between two sustaining points, or a dead 
bird or animal suspended to a nail or ring, may be taken 
as a good example of carving in relief ; and the finial to the 
upright end of an open seat or bench in a church, commonly 
c^ed a poppy head, may serve as a fitting illustration of the 
exther. 

In carving from the solid on every side as in the case of a 
finial or poppy head, the first thing to be done is to trace on 
the outer and inner faces of the wood the shape that the finial 
would present in section if cut vertically down the middle. 
Lines must then be drawn across the sides and by the aid of 
these and the outlines on the faces the superfluous wood may 
be cut away, leaving the ornament roughed out. The sides 
of the finiaJ will be merely plain surfaces with the edges 
chamfered or cut away suflidently to give the necessary round- 
ness to either face, which must then be marked in pencil to 
show the parts that are to be cut away and the parts that are 
to stand out in relief. The whole must then be finished with 
gouge and chisel. No attempt should be made in the earlier 
stages of the work to give any ap^arance of finish to a part of 
the carving which should be merely “ roughed out " until a 
good idea of the general effect of the whole has been obtained. 
In this, as in all other forms of carved work, detail and finish should 
be left until the whole has been worked up. 

In order that the carving should retain its character and spirit, 
all finishing should be done, as far as possible, with the tools 
themselves, the need for files and sandpaper being carefully 
avoided. Carved objects should not be polished or varnished, 
the only exception to this rule being allowed in flat or ribbon 
work, where the effect can often be heightened by polishing the 
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pattern, which rises from the matt surface, and thereby producing 
greater contrasts in light and shade. 

CHAPTER VI 

' {A} CURVED WORK AND (6) PATTERN-MAKINO 

Curved Work. — It is often necessary to make curved work in 
wood as, for example, in the rounded or elliptical front of a diest 
of drawers, the rounded comer of projecting woodwork in a 
passage or lobby where a sharp-angled projection might be 
somewhat dangerous or in the way; the rounded door of a 
comer-cupboard often in the form of a quadrant or quarter (rf a 
circle ; and in the flanges of patterns for castings 

Steaming and Bending Wood.— Wood of any kind may be 
steamed and bent into shape, though certain woods such as 
ash, oak, birch and elm, arc much more suitable for the purpose 
than others. This is the method generally adopted for curved 
work in carpentry and joinery, and for l^t wood furniture ; 
for when the wood has been steamed, bent into the desired 
position, and allowed to dry in this form, it will exhibit no 
tendency to return to its former shape. When a framing of 
which the curvature is but shght, is required, the rails may be 
sawn out of a solid piece of wood, and the rails thus made and 
the connecting uprights then fitted together. 

Making Curved Rail. — ^Thus, if a curved rail were required 
an inch in thickness and 3 in. in width, the extent of curvature 
from the centre of the face to the centre of the straight line joining 
its extremities not being more than 3 in., it is evident that such a 
curved rail may be cut out of a piece of wood 3 in. wide, and 
of a length a little more than that of the straight line from 
end to end of the inner arc* of the rail. For working the outer 
and inner surfaces of such a piece of wood as this, it is desirable 
to use an adjustable circular plane. This plane can be used for 
either straight, concave, or convex work. 

Rounded Work for Framli^.— In the case of rounded work 
for framing the panel is cut in thin wood, exposed to steam — 
good jet from a boiling kettle will often prove sufiicient when the 
wood is thm — and then secured in the frame. The moulding 
must be treated in a way which will be described presently. 

Rounded Corner of Passage, etc.— P or work that is permanently 



3X4 ORNAMENTAL AND CONSTRUCTIONAL WOODWORK 

I 

fixed, such as the rounded comer of a passage, another method is 
adopted. Supposing the comer to be in the form of a quarter of 
a circle, the shape which for obvious reasons such a comer would 
most frequently take, a plan is marked out, and boards of the 
height required are taken and fitted together lengthwise by a 
groove and slip>feather, the edges being bevelled, so that the 
section of each board is in the form of a four-sided fi^e, the 
two ends of which are inclined to the longer and exterior sides 
at an angle of 45' and the inner and outer faces of which 
are parallel to each other. JWhen the boards have been 
glued up and allowed to diy, all that remains to be done is to 
reduce the exterior angles with a plane — a trying plane is best for 
the purpose, but a jack-plane will do — ^until a perfectly circular 
surface is produced. 

Curved Work In Thin Wood. — ^When amateurs have occasion 
to make any curved work, although they generally take a great 
deal of trouble, they frequently fail to make a neat job of 
it. Should the piece to be curved be thin, such as, for instance, 
the flange of a pattern, one of the two following methods will be 
found to answer. 

Cut out a piece of wood of such a length that will, when curved, 
occupy the required space. Plane it down to the proper shape 
and size, and then with a tenon-saw make some saw-cuts in 
a vertical direction all on one side of the wood, and rather more 
than half-way through it. It is manifest that the substance of 
the board or even its length from end to end is reduced 
on the side in which the saw-cuts have been made to the 
extent of the aggregate width of the cuts, and if pressure 
be applied to the en<£ of the board to bring it into a curved 
form, the edges of the saw-cuts will be brought together, the 
fibres of the wood in front being, slightly strained in order 
to accommodate the wood to the new form. The smaller 
the radius of the curve, or, in other words, the greater the 
degree of curvature given to the wood, the nearer together 
and the more numerous must be the saw-cuts. Of course, 
the wood by being treated in this manner, is much weakened, 
and the method is therefore uxisuitable when strength is required. 
It is, however, often used for light, open-work patterns when only 
a few castings are to be made from them. The amateur will find 
it chiefly useful in forming curves when putting down wooden 
border edging of no great thickness, and in making a bowed front 
to a box for plants when the window for which the box is intended 
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is a bow window having a carved or circular front. A curve 
'made in this way-provided that the wood is afterwards brought 
mto contact with no moist substance, such as the earth in the 
window-box— may be rendered stron^r by laying the piece of 
wood flat upon the bench with the cut side upwards, then rubbing 
some* strong glue into the cuts, bending it into the required 
shaiM and gluing a piece of canvas over the cut side. When dry 
it will retain its shape and stand rougher usage than it would 
before. The canvas will, in a great measure, prevent the wood 
from snapping at any one of the saw-cuts as it is otherwise 
liable to do, especially if the saw-cut has been carried a little 
too deep into the substance of the wood. 

It will be seen, however, that the curve made in this manner 
wiU not in any case be a portion of the circumference of a true 
circle, but will consist of a series of small flat surfaces. If the 
saw-cuts are very close together, the flats will be small, and 
practically will not make much difference ; but if the saw-cuts 
are a good distance apart, they will be large enough to unfit the 
curve for nice and particular work. 

Curved Work for Castings, ete.— A method far preferable to the 
fore^ing, when the cimred work is to be made for patterns of 
castings, is to get a piece of good ash, this wood being better 
adapted for work of this kind than any other on account of its 
elasticity, and after planing it down to the required size and shape, 
lay it in a wet place, in such a position that the part intended for 
the oidside of the curve only may get wet. When the water has 
soaked into it, remove it from the damp and hold the inside 
close to the fire. As it gets warm, gently and ^adually bend it 
to the curve. By the time the outside is dry it should be bent 
into the shape, but if it should happen that the outside is dry 
before the bending process ^is finished, a wet cloth should be 
drawn along over the outside, after which heat and gentle force 
must be again applied. When very acute curves are required, 
they should be carved out of a solid and sound piece of wood. 
Alder is generally used, and answers well. A great deal of time 
and trouble is saved in this sort of work by the use of the bow- 
saw or, in the case of thin wood, the fret-saw. Thin curved 
pieces of board, are cut to shape by means of the cross-cut 
saw, key-hole saw, or any narrow saw that may be worked in 
accordance with the curves. 

Construoflon of Thick Curved Shapes. — When curved shapes are 
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required too wide and thick to be bent and too large to be cut 
freon a solid piece, they must be built up of separate pieces, 
each piece bemg similar in form. When done in this way it is 
not liable to warp. To build up a piece of curved work in 
this way. the circle or curve should first be drawn on a pi^e of 
board that has been planed true and even. The first la^r of 
pieces, previously cut out with a saw adapted for this kind of 
work, and planed true on one side, must be pegged on the mark 
with wooden pegs or pins. The top side must then be planed 
true and another layer glued and pegged on the top of the last in 
such a manner that the middle of each section comes over the 
joints of the last layer or, in other words, each layer must break 
joint with the previous one. After the construction is finished 
and the glue dry, if the curve is but a small portion of a 
circle, or if it is not a true circular curve, it must be lined out with 
compasses and brought to the correct shape by means of planing. 
If, however, it is a circular ring, dilliculty will be experienced in 
finishing it off in this way. though the operation can be per- 
formed with ease in a turning-lathe. 

Curves made both of thick and thin wood are often required 
in pattern making, most patterns having some curved work 
about them ; a pattern with all straight edges has a very ugly 
appearance, and when practicable, therefore, curved lines are 
introduced. 

Pattern-making. — ^The words patterns Md “ pattern- 
making have been made use of several times in the last few 
pages. Wlien a particular shape is required in cast metal of 
any sort, such as iron, brass, gun-metal or lead, it is first 
necessary to construct in wood a model, or pattern, of the 
same shape and size as the article required in metal. One 
pattern will do for a great nun;ber of castings, but every 
different shape, or different size of the same shape, must have a 
pattern made before a casting can be obtained. Pattern-making 
therefore, is an important branch of woodwork. It is. indeed, a 
trade by itself, and in all large en^eering establishments a num- 
ber of men are always employed in making patterns in wood to 
be afterwards used to obtain metal castings. 

AihateuT should make his own Patterns.— If it is the intention 
of the amateur to go further than the mere application of the 
wood-working art to ornamental purposes, smd others for 
which a knowledge of ordinary carpent^ and joinery is suffi- 
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dent, and to become practically acquainted with the manner of 
working dietals in the construction of models of machinery, etc., 
then he should be able to make his own patterns. To do so, most 
of the joints and other operations already described will be 
called into requisition ; hi fact, to make most patterns very little 
more knowledge is required than that which the readi^ has 
already acquired. 

In small models of machineiy it is often the case that the weight 
of the model is hardly suihcicnt to keep it firm on its legs or 
supports, and sometimes also the maker may desire to polish 
the whole of the surface of the model ; in either of these cases, the 
pattern and consequently the casting, must be made solid with 
flat surfaces and the same thickness throughout the width. On 
the other hand, whenever lightness is required, the frame of the 
pattern is made about one-third the thickness and is strengthened 
laterally by means of thin strips about two or three times as 
wide as the thickness of the frame. These strips or flanges arc 
nailed or otherwise fastened to the edges of the frame. In the 
casting the frame and flange are in one piece without joint or 
seam, and the casting is nearly as strong as, and much lighter than 
the same shape woidd be if cast solid. A flanged casting has a 
much better appearance than a solid one, but the pattern is 
more difficult to make. The pattern must when built up be well 
rubbed with glass-paper ; all the holes, cracks, and irre^aritics 
of any kind must be stopped with putty ; and the whole var- 
nished with shell-lac varnish, or well rubbed with black lead. 

Forms which will produce sharp edges should be avoided as 
much as possible, because these edges are very liable to be 
knocked of! when the molten metal is poured into the mould. 
Should glue have been used in making any pattern, or grease in 
any way rubbed about it, care must be taken to clean it off 
thoroughly before the pattern is used, otherwise in moulding the 
sand will adhere in any places which may be covered with 
greasy or sticky substance, and a bad casting will necessanly 
result. 

Both sides of a pattern should not be exactly square, but one 
should be very slightly tapered off to aUow the pattern to be 
removed from the sand without spoiling the mould. 

Contraetlon of Castings. — ^In cooling from the molten to thesohd 
state the metal of which the casting is made contracts, and this 
fact must be taken into consideration in making the patterns. 
The extent to which the pattern should be made larger than the 
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casting depends largely upon the kind of metal to be used. ^ 
Iron shrinlK about iVoI ^ inch per foot, brass ^ of an inch or 
twice as much as iron, steel and aluminium from \ in. to ^ of an 
inch per foot. In making the necessary allowance for shrinkage 
it is always well to ** play safe " by being liberal rather, than 
otherwise. When machining has afterw^r^ to be done on the 
casting, the margin must be still further increased. In the case 
of iron castings of fair size, the usual allowance is | in. for outside 
machined parts, and -jp n. for inside work. For small brass 
castings of sound metal ^ in. and ) in. respectively should be 
sufficient. 

Holes in Castings. — Castings are often required with holes 
through them. When this is the case, the pattern is generally 
made solid and two pieces of wood called ‘Sprints", the size and 
shape of the required hole, are affixed to it, one piece on each 
side of the pattern on the place where it is desired to have the 
hole. This plan when adopted saves a great deal of trouble, but 
it cannot always be followed, and sometimes it is more trouble to 
cut out two prints than to make the hole or opening in the pattern. 

If the amateur should make his own casting, and prints have been 
used, he wiU know when holes are intended to be made, but if the 
pattern is sent to a foundry, the word “ print ** must be written on 
the parts intended to be used as such, as unless the founder 
knows the purpose of the casting, the prints will be cast solid 
as projections. 

Core-Boxes. — ^When it is wished to have a hollow casting, or a 
ca&ting with holes in it larger inside than at their orifices, the 
pattern must have prints aJffixed to it the size of the orifices. 
For such a casting a “ core-box ** must be made in two parts, 
each of which has an opening cut in. it of the shape and size of 
half the internal size of the casting and half the print. The 
use of this core-box, which must be sent to the foundry, is to 
enable the iron founder to mould the core. 

It will be sometimes necessary to make a pattern in several 
parts, so that one piece can be removed from the mould at a time, 
and in some cases the pattern cannot be removed from the 
mould without burning it out. Thi«, however, seldom occurs, 
but when it does, it will of course necessitate the making of a 
fresh pattern for every casting. 

A sudden and great change of size of the component parts of the 
pattern should always be avoided in pattern making. This cau- 
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tion shoitld be particularly attended to. In wheel patterns with 
heavy rims and bosses, the arms should be proportionately large, 
or they should be slightly curved; otherwise, when the metal is 
poured into the mould, the small parts will get cold and contract 
much faster than the large, and m contracting will break away 
from "those parts which from their size are still hot, and conse 
quently have not contracted to the same extent. 


CHAPTER VII 

SIMPLE AND EASY CONSTRUCTIONAL WOODWORK 

The method of making joints in woodwork by mortise and 
tenon, by dove-tailing and by halving, have been explained in 
Chapter V of the previous section of this work and the amateur, 
having learned to saw and plane wood with a fair amount of 
skill and having made himself familar with the use of the various 
tools, commonly used by carpenters and joiners, is in a position 
to proceed to the making of many simple articles wluch are 
necessary or useful in every household. 

Frames for Pictures. — For the internal decoration of the 
home, it will be difficult to find any kind of work more pleasing 
than picture-frame making; pleasing, because ^d results 
may be speedily obtained at little cost and with a small 
amount of labour ; and profitable, because pictures, of whatever 
kind they are, whether engravings, water-colour drawings, or 
oil paintings, as long as they are good, form wall decorations of 
which the eye never grows weary and in which some fresh attrac- 
tion is always to be found. Mouldings of any kind may always 
be purchased ready for use, and all that lemains to do is to cut 
them to the required lengths, mitre them and fix them together. 

Before going into the methbd of cutting out the pieces for the 
picture-frames and putting them together, it may be well to point 
out that for engravings, mouldings of oak or other plain wood 
with a slight gold bead within the moulding are suitable, while, for 
coloured pictures of any kind, gilt mouldings will generally be 
preferable. P'or water-colour Sawings and chromo-lithographs 
m imitation of water-colours, a slight moulding is sufficient, and 
the picture itself is seen at its best when placed within a wide 
“ mount **, or large piece of cardboard of some thickness with a 
piece cut out of the middle so as to show the picture and having 
the edges bevelled and gilt. Oil paintings and reproductions of 
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them, on the other hand should be fitted directly into the rebate 
of the gilt frame. The amateur will find it difficult to cut a mount 
for himself satisfactorily, but these can be obtained at various 
pdces according to size from the print-seller or mount-cutter. 
The glass, whi^ should be tbin and of good quality, can be 
procured from the print-seller or the oil and colour shop. The 
variety of mouldings is so great that it would occupy far 
more space than can be spared to give any description or 
list of them. It will suffice to say that they are sold by the 
foot, and that they vary in price according to the width and 
ornamentation of the moulding. Illustrations of some of the 
patterns obtainable are given in Plate A. Mouldings of foreign 
manufacture are cheaper than English mouldings and are eqi^ 
in appearance, but the latter have the merit of being more 
durable and the gilt is not so liable to tarnish. 

For m^dng his picture-frames the amateur will require a fine 
tenon-saw, a mitre-box, and a clamp for keeping the comers of 
the frame in position while he is engaged in nailing them together. 
If he has not the first-named tool in a small size, that is to say 
from 6 in. to 8 in. in length, he should provide himself with one. 
A mitre-box, better fitted for the purpose than the mitre-boxes 
used by joiners and carpenters for ordinary work, may easily 
be made ; and a clamp, or contrivance to act as a clamp, for • 
keeping the parts of the frame in position while being glued 
and bradded together, may be constructed with as little difficulty. 

The actual method of mitring the comers of the frame together 
has already been explained in the chapter on '* Joints " (see p. i ), 
It is evident that the picture-frame maker's first care must be 
to cut the pieces of which his frame is to be made and plane the 
ends up at a bevel which shall insure exactness in mitring when 
the pieces are brought together at the comers of the frame. 

To do this with the precision that is necessary, a mitre- 
box must be provided (PI. XVllI, Fig. i). The ordinary 
mitre-box will be suiTicient for the experienced professional 
maker, but for the amateur's use one of a somewhat different 
structure is desirable, that will serve as well fot planing 
up the ends as for cutting them. This mitre-box is made 
of two pieces of sound straight-grained deal, each being 
about z} in. thick, 9 in. wide, and 2 ft. long. These pieces of 
board are firmly screwed together, the edge of the upper piece 
being set back 4^ in. from the edge of the lower piece so as to 
form a wide rebate in which a trying-plane maybe pushed back- 
wards and forwards as may be necessary. Next, take two pieces 
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of wood about 2 in. in width, 1) in. in thickness at the least, and 
12 in. long, cut them at one end accurately to an angle of 45° 
so that they may meet together in a line, which is at right angles 
to the ed^ of the board. Now it is dear that if tl^ ends of 
the two pieces are planed up and brought just so close together 
in this Ime so that a saw blade will pass bdween them and not 
more, if a piece of moulding be laid along the edge of one of the 
battens and cut, the edge of the saw passing through the saw- 
kerf. acting as a guide line, the end will be cut at the proper bevel. 
This may ^o be done if the square end of a piece of moulding be 
laid in the angle, in all 'other cases the moul^g must be laid 
against the outside edge. It should be held in position against 
the batten by one or two small damps, which will save the trouble 
of holding the moulding when cutting it and ensure better, 
neater and truer work. To plane up &e bevelled ends of the 
pieces of moulding, all that is necessary is to lay each piece 
against the outside edge of the batten which will give the required 
angle, right or left as may be necessary with the bevel, parallel 
to and sdmost coinddent with the edge of the board, and then 
pass the trying-plane along the rebate against the edge until the 
end is sufficiently planed down. The iron of the trying-plane 
should be set line and well sharpened on an oil-stone. A simple 
and effective method of holding the four sides of the frame 
together, whilst gluing up the comers and securing them with 
brads may be made in the following manner. A piece of board 
about I in. thick and large enough to take a good-sized frame, 
say 3 ft. by 2 ft., should be clamped at the end to keep it from 
warping. In place of a board the top of the bench, if it be 
clean and perfectly level, or a kitchen table or any small deal 
table, the top of which is in one piece, will do equally well. 
(PI. XVIII, Fig. 2). The advantage of having a board for 
the purpose is that its ed^es can be planed perfectly square 
and true. To prepare for ^putting the frame together, first 
set off and lay out an area exactly the size of the picture- 
frame, marking its limits on the surface of the board. These 
lines should coincide with the outer edge of the frame. 
Along the lines of two adjoining sides of the figure marked 
on the board should be screwed four small blocks, two on each 
side. Four other blocks should be similarly screwed about } 
in. from the hnes forming the other two sides. Having glued 
the ends of the pieces forming two sides of the picture-frame, 
these pieces should be fitted together and placed so that the 
outer edges are against the blocks screwed down on the hnes. 



222 ORNAMENTAL AND CONSTRUCTIONAL WOODWORK 

The other two pieces should then be glued and placed in* position, 
and the frame locked together by means of folding wedges 
driven in between the sides and the remaining blocks. Die frame 
must remain locked up until the glue is set, when the wedges may 
be removed and some thin brads driven in at each comer to 
strengthen the frame. 

To save trouble, instead of the blocks, first fixed to the boards, 
it will be better to have two slips of wood permanently screwed 
to the surface along the edges. It will then only be necessary 
to set ofi[ the lines against which the other two sides of the frame 
will come with the T square, and screw down other blocks a httle 
to the outside of them, so as to allow of the insertion of wedges for 
locking up the frame. Again, the wedging-blocks may be dis- 
pensed with alt^ether, and two clamps substituted for them. 
The screw of this clamp should work into and against a block 
through which its pressure is transmitted to the frame, and also in 
a block fixed to the edge of the board. This block is notched 
to receive the edge of the board or table, and is fitted with a 
thumb-screw below, by which it is fixed before pressure is 
applied to the picture-frame. The amateur will not find any 
very considerable difficulty in making clamps of this kind for 
himself, or adapting others to serve the purpose in view. 

From the ordinary picture-frame we must pass on to the 
** Oxford frame, the peculiarity of which is that the ends of the 
four pieces of which it is made, instead of being mitred together, 
in rectangular comers, project each beyond the other in the form 
of a cross. Lengths of oak, properly rebated, may be obtained 
for making these frames, but the amateur may make them for 
himself without assistance of this kind, and instead of oak ho 
may use deal, which he can afterwards stain and varnish or 
French polish, or blacken in imitation of ebony, according to 
taste. 

For the purpose of making such & frame, four pieces of wood 
will be required about i in. square when planed up. These 
pieces are aJl halved at suitable distances from the ends, the per- 
pendicular or side pieces being cut to half their thickness in the 
under surface to fit over the end pieces, these being cut to the 
same extent in the upper surface so as to receive them. The edges 
of each piece are stop chamfered. Small brass bosses or studs are 
generally inserted at the intersection of the pieces to give an oxnar 
mental appearance to the frame. 

If the amateur has a rebating plane (see p. 49), he will easily 
form a rebate in the inner edge of the under part of each piece ; 



SIMPLE AND EASY CONSTRUCTIONAL WOODWORK 233 

or after Aie frame is put together, before gluing up and pinning, 
the rebate may be marked an^ cut out with a chisel, the pieces 
being taken apart for the purpose. But, instead of doing this, 
pieces of wood of sufficient thickness to receive glass, picture, 
and backboard, may be cut out and glued or nailed to the under 
part df the frame. Similar pieces of wood may be attached to 
either the vertical or horizontal pieces from end to end through- 
out ; but in the others, whichever they may be, the rebate will be 
completed by putting on narrow strips between the pieces thus 
fixed, and pieces of the width of the frame on to the four ends to 
make the thickness the same throughout the frame and secure 
uniformity in this respect. 

Clothes-horse. — ^As a preliminary exercise, and before pro- 
ceeding to large work a suitable exercise for the beginner in 
woodwork involving the use of only the saw, plane and chisel 
will be a small clothes-horse. For the uprights, four pieces 
of stuff, yellow deal will serve very well, 2 ft. lo in. by ij in. 
by I in. will be required, and for the cross-rails, six other pieces, 
I ft. in. by i in. by f in. 

The framing may be sawn out of i in. board, but if machine- 
planed stuff is used the thickness of the uprights will work out 
at something less than the inch. The parts of the frame should 
first be cut to the required length and planed up perfectly square. 
A finish should be given to the appearance of the uprights by 
rounding off the tops. The cross-rails should be tenoned into the 
upnghts at distances of 10 in. from the bottom. This will bring 
the top of the upper rail i in. from the top. The tenons, which 
should be J in. thick, should be taken right through the upright 
and wedged on the face side. Allowing ij in. at each end for 
this purpose the length of the cross-rails between the uprights 
will be I ft. 6 in The two frames may be joined, either by means 
of a pair of small brass hinges fixed about 6 in. from the top and 
bottom respectively or, in accordance with the plan more usually 
adopted, by nailing on pieces of strong webbing. 

Blind-roller. — ^Blind-rollers can be bought, generally speaking, 
of the oil and colour man, with the fittings for the ends, at 
pric^ varying according to length ; the amateur, how'ever, can, 
without difficulty, make them to suit his particular requirements. 
A straight-grained, clean piece of deal having been selected, 
about I in. or in. in thiclmess — ^it must not be thicker — a piece 
just as wide as the wood is thick and of the necessary length must 
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be sawn off. The transverse section of this piece of wohd will be 
a square, and the four arrises or sharp edges must then be planed 
off, so as to make the wood octagonal or eight-sided instead of 
square ; before doing this, however, the sides of the wood should 
be planed up. To hold the wood whilst it is being planed, a V- 
shape trough should be formed by sawing down a square piece of 
stuff diagonally, and fastening the two pieces thus obtained 
down to the l^ch with their sharp edges agamst each other. 
Another plan is to chamfer one edge of each of two pieces of 
wood and nail these two pieces together so that the required 
groove is formed by the chamfered edges. A small piece of 
wood should be nailed in the groove at one end to act as a stop. 
The square piece of wood from which the roller is to be ma^ 
may then be laid in the trough with one of its (ffagOnals in a 
vertical position and the angles planed off one after the other 
until an octagonal section is obtained. It is not necessary to 
make the roller round, but the amateur can do this if he prefers a 
round bar to an octagonal one. Each end of the roller must then 
be keyed, in order to fft into square holes cut for their reception in 
two pieces of hard wood, one of which is thin and the o1^ 
grooved bke a pulley. The object of the keytng is to prevent any 
chance of the grooved end being turned round by the blind 
cord without carrying the roller round with it. The plain end 
should be attached to the left-hand end of the roller, and the 
grooved end to the nghi. Brads may be driven through the ends 
to fasten them more securely to the roller, but if the keymg 
has been properly done this will be unnecessary. Two pieci^ of 
strong iron wire must then be driven in, one at each end of the 
roller, to serve as pins on which the roller may revolve. Care 
should be taken to dnve these precisely into the centre of each 
end, and m su(k a manner that the two pms may be exactly in 
one and the same straight line. If they are not so the roller will 
not revolve easily, but have what if termed an eccenlnc motion. 

The fitting of the blind and the fixing of a blind-roller will be 
dealt with in a later chapter (see p. 284). 

Ourtaln-polef,— -Curtain-poles may be made in a manner similar 
to that adopted in case of the blind-roller, but the wood should 
be d&raiM if in. to 2} in. in thickness, and the pole should be 
mejdlt^perfectly round. Alter an octagonal section has been 
as described above, the comers should again be 
removed, and sixteen equal sides found. The process should 
then be repeated with a smoothing plane set fine, or a wide 
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hollow plane, until the pole is nearly round when it may be 
finished with glass-paper. The pole should be about 3 in. kmger 
at each end— that is to s^ 6 in. altog^her— than the eactreme 
width of the window. When it is finished, ornamental ends, 
either turned in wood or of brass, should be affixed to it. 

Whether made of deal or beech, curtain-poles should be 
stained and French polished ; th^ should not be varnished, 
because a varnished surface is more liable to injury firom the back- 
ward and forward movement of the rings than a French polished 
surface. The instructions here given apply entirely to straight 
curtain-poles. When curtain-poles are required for bay-windo^ 
unless a straight pole of considerable length is used, stretching 
across the whole width of the bay, they must be tuoMed ; that is 
to say. composed of three pieces, joined at an angle corresponding 
to the angle formed by the inclination of the side windows to the 
front window. Tliis is a very nice piece of work, and unless the 
amateur is a skilled and practised joiner he had letter leave it to 
the professional cabinet-maker. 

Kitchen Table. — ^The ordinary kitchen table is a good type of 
the square or rectangu^ table, and if the amateur can make a 
piece of furniture of this description he will have no difficulty in 
introducing such mfodifications as may be necess^ in the 
construction of the more highly finished article of a similar form 
required for use in the dining-room or bedroom . It will be under- 
stood. however, that tables which can be lengthened or shortened 
at pleasure, such as telescopic dining-tables do not come within 
the scope of our present work ; their construction beii^ too com- 
phcated and requiring too much space and too much illustration 
for description here. A telescope-table must be studied in all 
its parts and movements before any attempt can be made to 
make one. • 

In making a kitchen table we have to consider, first, the 
supports or legs ; secondly, the rails by which the legs are con- 
nected ; and, thirdly, the board or top which is laid on the frame 
formed by the legs and rails, and which completes the table. 
In PI. 1 , Fig. I, the elevation of one side of a kitchen table is shown 
and in Fig. 2. the plan of the framing made by the legs and 
connecting rails, or rather a part of it, as it is unnecessary to give 
the whole, for by the aid of the diagram the amateur will be 
able to make a complete plan for hmiself according to scale. 
The figures here given are not drawn to scale, for reasons that 
have been already stated. The legs should be made out of 

8.M.M. r 
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pieces of good red deal at least 3 in. square when planed up. 
“ Table height ** is reckoned to be 2 ft. 4 in. or 2 ft. 5 in., reckoning 
from the floor to the surface of the table ; the former is the more 
convenient height for general purposes, but as much work on a 
kitchen table is done in a standing posture, it is better to hare a 
table of this kind an inch or two higher. Supposing that the 
slab or board which forms. the top of the table is i| in. thick, the 
length of the legs will be 2 ft. 3^ in., supposing the table to be 2 ft. 
5 in. in height. It will be noticed in Fig. i that the legs arc 
bevelled or sloped slightly on the two inner sides to give a 
lighter appearance to the table when finished. The rails may 
vary in depth from 4^ in. to 6 in., according to the length of the 
table : for the amateur will remember that the longer the joist 
or rail, the deeper it must be in order to prevent deflection under 
any superincumbent weight. The legs may, if desired, be kept 
square as far as the depth of the rails, but from the bottom of the 
rails or a little distance below it the legs may be bevelled as drawn. 
The rails are cut at each end in double tenons as shown in Fig. ia. 
These tenons fit into mortises cut in the interior faces of the tops 
of the legs, as shown in Fig. 2, the shorter part of the tenon 
going only as far as the lines drawn across the tenons in the 
diagram, and the longer part entering the leg to the full depth. 
When the legs and rails have been accurately fitted together, 
the tenons are glued and driven home into the mortises, and 
secured with wooden pegs. The amateur is advised never to put 
a nail through a mortise and tenon joint, especially in making 
furniture, for a wooden pin can be easily bored out with a gimlet 
or stock-and-bit, while the extraction of a nail will tend more or 
less to the injury and consequent disfigurement of the wood. The 
value of this advice will be acknowledged when the amateur 
finds it necessary to put a new rail into a table. 

The framing being all ready, the top may be placed on it. 
This must be made of boards securely jointed together by one 
or other of the various modes adopted for this purpose, and which 
have been fully described (see p. 109) and clamped at the 
ends in order to prevent warping. The top or upper sur- 
face must be planed smooth ; the under part may be left rough if 
preferred, but the plane should be passed over the edges and the 
under surface where it overlaps the sides, which it should do for 
about 3 in. The top may be fastened to the framing by means 
of screws ; notches should be cut in the inner side of the rails and 
the screws driven upwards in a slanting direction. This can 
only be done when the rail is a substantial one. In slighter 
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tables tfie top is usually nailed down to the frame, but in larger 
tables of this kind it is useful to be able to remove the top at 
pleasure. Sometimes a deep groove is ploughed in the inner part 
of the rail, and a button with a short projecting flang^ is screwed 
to the under surface of the top of the table. The button turns on 
the s&ew, and the flange may be turned in or out of the groove 
at pleasure. There should be a button at least at every foot all 
round the table. When the top of any table of this kind is a 
fixture, it is generally “ blocked ; that is to say, rectangular 
blocks of wood are glued at short intervals into the angle formed by 
the meeting of the under surface of the top and the inner surface of 
the rail, to give additional strength and stability to the structure. 

It has been shown that the component parts of the kitchen 
table are the legs, the rails at sides and ends and the top ; and it 
has been further shown how these various parts are to be put 
together. The principles of construction which have been 
followed in making and putting together these parts enter into 
and govern the making of any kind of table or support used 
after the manner of a table as, for example, a washstand or 
dressing-table. The back of either of these, the sides connected 
with the back, the frame and shelf of the washstand, the drawers 
with which it is sometimes fitted, and other additions arc merely 
modifications or extensions of the same principles, which the 
amateur will be able to reduce to practice and carry out after 
an inspection of any article of furniture of this kind that he may 
wish to make or repair, and a due consideration of the relation of 
its various parts. 

House-steps. — House-steps are at one time or another a 
necessity in every household. PI. J, Fig. i, shows the elevation 
of the steps when extended and viewed from the side. To make 
these steps two pieces of wood, 4 in. in width and i in. thick, and 
of a length according to the requirements of the amateur, but 
not more than 6 ft., as the general length or height of steps of 
this description ranges from 2 ft. 6 in. to 6 ft., must be first 
selected, and cut on a bevel at top and bottom, as shown by 
A B in Fig. i. This bevel may be found by setting one 
end of the board on the floor, inclining it to the angle which 
it will make to the floor when the steps are extended, and by 
the aid of a spirit-level drawing a horizontal line across the 
board. A bevel should then be set to the line and used for 
marking ofE the pitch of the steps as w'ell as the angle of the top 
and bottom of the sides. Grooves i in. wide, to receive the 
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ends of the steps, must then be cut, from 6 in. to 9 in. being 
allowed from the bottom of the piece to the under side of the 
lowest step, and 9 in. clear between the steps — ^that is to say, 
from the upper surface of each to the under surface of the one 
above it. From ^ in. to | in. is deep enough for the grooves. 
The upper ends of the sides should be mortised into the top 
step which must be wide enough to project over the piece L 
which is nailed, or screwed to the sides at the back directly 
under K as shown in Fig. 2. As soon as the sides, the top 
and the steps are all ready, the front part may be fitted together 
and secured with nails or screws. If desired, tenons may be 
cut on each side of the steps to fit into corresponding mortises 
cut in the sides in addition to the grooves ; but this is not 
absolutely necessary ; the top step K, however, must be mortised 
to the sides. The top edge of the front of each step laps slightly 
over the sides. The comers should be rounded off with the 
chisel after the steps have been put together. 

As soon as the front has been put together and properly 
fastened, the piece L must be put on, and a frame made consisting 
of two upright pieces and two rails. 

The wood of which this frame is made should be i in. in 
thickness, but the length of the pieces Q and R shown in Fig. 

2 and also of the raib, will depend on the height of the steps 
and the width of L. From 2 in. to 2^ in. will be sufficient for the 
width of the pieces Q, R, and the bottom rail, but the rail 
S should be 3 in. or 4 in. in width. This frame when made must 
be attached to L by a pair of hinges. A pair of 1 1 in. or 2 in. butts 
will be found suitable, or what are termed back flap-hinges may be 
used, but these must be laid on the outside of the piece L, and 
the rail S, and screwed on to them as shown in Fig. 2. Lastly, 
means must be taken to prevent the frame at the back from 
extending too far from the front part of the steps when opened 
out. This is accomplished by boring holes in the sides of the 
front and the side pieces of the frame, as at T and U in Fig. 1, 
and passing a piece of stout cord through them, making a knot 
at each end to prevent its withdrawal. 

Light Ladders which are similarly made are sometimes required 
for use within doors, and as these are sometimes placed against 
bookshelves, windows, etc., to guard against any injury from tlie 
ends of the side pieces, a piece of wood about 18 in. long, and 
from 3 in. to 4 in. wide, should be attached to them at the top 
of the ladder, as a long shield running from side-rail to side-rail 
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in a fabrizontal direction, and extending some inches beyond 
them on either side. 

Combined House-steps and Chair.— The construction of the 
combined house-steps and chair is clearly shown in PL J, Fig. 3, 
and •any skilful amateur may make this piece of furniture for 
himself by the aid of the diagram. It will first be necessary to 
note that the step-chair is fonned in two parts and that the 
dimensions of each part must be carefully studied in relation to 
the other, so that the contrivance may work properly when 
made. With regard to the construction of the lower portion, 
which forms the whole base of the chair, but only part of the 
base of the steps, the stuff used for this step-chair should be good 
deal or pine, i in. in thickness, but thinner stuff may be used 
for the rails, whether they are simply screwed into the uprights 
that form the chair back and long legs of the steps, as shown in 
the drawing, or mortised into them, which will be found more 
convenient. Two pieces of wood 15 in. long and 4^ in. wide 
must first be planed up ; these will serve, one for the front part 
of the seat of the chair as shown at A, and the other for the lowest 
step of the steps as shown at B. Of these pieces B is notched and 
mortised at the ends, so as to receive and project slightly beyond 
the side-rail C D, which is 18 in. long and 2^ in. wide. The upper 
end C of each side-rail is mortised into A, which also receives the 
end E of the leg E F, which, with its fellow at the other end of 
A, supports the front of the chair. The side-rails and uprights 
are connected by horizontal rails as shown at G, and it will add 
to the strength of the frame if a cross-rail be placed between 
the uprights at H. The lower part of the structure is now com- 
plete, and it remains to make the upper part, which, when 
finished, is attached to the lower part by strong butt-hinges 
as shown at K. To make this upper part, two pieces of wood, 
L and M, must be planed •up. Both of these must be 15 in. in 
length, but L must be 9 in. and M 6 in. wide. L is notched to 
receive at Q the upright O P, which is mortised into M at O. 
The pieces L and M arc further connected by a side-rail N, which 
must be cut rather more than 9 in. long to allow for tenons, and 
the upright O P and its fellow are further connected and strength- 
ened by cross-rails R, S, T, which, as it has been said, may be 
simply screwed to them or mortised into them. The upper part 
turns on and over the lower part by means of the hinges by which 
the boards A and L are connected. When the upper part is 
turned over the lower part so as to form a set of steps, the board 
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L forms the second step, and M the upper step ; when it^^ 
turned back so as to form a chair the board L forms the remainder 
of the seat of the chair, while the board M turns on to and rests 
on B, giving additional strength and solidity to the chait when 
the structure is used as such. The position of all parts of the 
upper part of the steps when turned so as to form the back ef the 
chair is clearly indicated by the dotted Unes, which are lettered 
to correspond with the various parts of the top, as shown by the 
solid lines to the right of the figure. When finished the step- 
chair should be stained of a light or dark colour, according to the 
taste of the maker, and varnished. 

Plain Wooden Chair (PI. I). — ^In the construction of chairs as in 
that of tables, the principal point is to secure the greatest possible 
degree of firmness and stability. The making of a plain wooden 
chair suitable for use in the workshop or garden will enable the 
amateur to understand clearly the general principles which enter 
into the construction of most other chairs, and silso to repair his 
own chairs when they are broken. 

In a chair, the chief parts of the structure are those which form 
the back, front and seat. The legs in front and behind are 
connected by two or more rails which serve as the sides. In 
order to complete the chair, the framework of the scat must be 
furnished with a board or bottom of some sort. 

Taking the back first (Fig. 6), it will be necessary to cut out two 
slightly curved pieces of wood about 2 ft. 10 in. long by 2 in. 
wide from a board in. thick. Those pieces will be joined 
together by rails to form the back and two of the legs of the 
chair, and the effect of curving them is to cause the legs to project 
outwards from the back of the seat and so add to the stability 
of the chair. The two upper rails should be about 3| in. wide, 
and cut out from £ in. stuff. This should be tenoned into the 
sides about i in. and 8 in. rcspeotively from the top. The 
lower rail, which should be roxmd, should be fixed about 6 in. 
from the bottom. The length of the rails between the sides 
should be 12 in. About 18 in. from the lower ends of the side 
pieces grooves | in. in depth should be cut in the front, for the 
reception of the back rail of the framing of the seaf, which is 
secured in position by driving in a hardwood peg. The frame- 
work of the seat should be made of i in. stuff mortised and tenoned 
together, the sides and back rail being 2 in. and the front rail 
3 in. wide (Fig. 4). The back rail of the scat framework should 
correspond in length with the framework forming the back and 
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legs of the chair, but the front may be about 2 in. wider. The 
two front legs should be about 2 in. square. 

The back, front, and seat being ready, holes must be made 
in the under part of the front rail in order to receive the upper 
ends ol the front legs, which are cut in the form of pegs to enter the 
holes (Fig. 7). Two rails are also made in order to connect each 
front leg with the corresponding leg behind, and to give additional 
stiffness to the chair. The front and back, it must be understood, 
have already been securely glued and clamped, and all that now 
remains to be done is to glue the notches in the back, the holes 
for the front legs and for the ends of the rails at the sides, and 
then to drop the seat into its notches, and over the pegs of the 
front legs, and the rails into their places, and bring the whole 
firmly and closely together by the aid of clamps. Lastly, the 
seat may be made by boarding over the seat-frame, or by inserting 
strips of cane interlaced, to give support one to another, and 
forming a strong but elastic net- work. 

Windsor or Kitchen Chair. — In the wooden chair, known as the 
Windsor or kitchen chair, the construction differs slightly, inas- 
much as no framing is required for the seat, which consists of a 
solid piece of wood slightly hollowed out, in order to render the 
seat more comfortable for the sitter. The legs are inserted in 
holes bored for their reception in the under part of the seat, and 
the back, which is formed in a variety of ways, is dropped into 
mortise holes cut in the seat to take the ends of those pieces which 
form the uprights of the back. No description of the Windsor 
chair is necessary here as an examination of one will fully explain 
its construction. It is, to describe it roughly, nothing more than 
a fiat piece of wood almost square in shape, raised on legs and 
furnished with a back. It i^ in fact, little more than a simple 
stool with a back attached to it. 

Chairs, Principles of Construction of. — However varied the orna- 
mentation or form of the pieces of which the chair is composed, 
the principles of construction will remain much the same through- 
out. Thus in the ordinary cane-bottomed chair the front of the 
seat is rounded in shape, approaching very closely to the arc of 
a circle, while the side-rails that connect it with the back-picce of 
the seat are slightly serpentine in form. This is merely a 
modification of outline, the general principles of construction 
are in no way altered or departed from. 

In connexion with the making of a chair it may be mentioned 
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that there is a chair height ** as well as a table height/’ which 
governs the height of aill ordinary chaiijj above the ground. 
When height of a chair is spoken of, the height of the surface 
of the seat above the ground level or floor is meant. Chair height 
for an ordinary wooden chair is 17 in., the measurement being 
taken from the ground to the upper surface of the front rail of 
the seat. Easy-chairs and lounging-chairs are slightly lower, 
music-chairs higher. The seats of ordinary chairs are level ; 
but those of casy-chairs are generally lower behind than in front to 
admit of a slightly reclining position for any who may occupy 
them. 

Armchair. — The most comfortable kind of chair that can be 
devised is the old-fashioned armchair, with a seat of webbing, 
sustaining a thick and comfortable cushion, and padded sides, 
arms and back. A chair of this kind may sometimes be picked 
up at a furniture sale and cleaned, re-stuffed and repaired, 
but, failing this, the amateur may make one for himself without 
much difficulty. It is better to make the frame out of a harder 
kind of wood than deal. Beech is the best wood, but if beech 
cannot be easily procured and if, when obtained, the amateur 
finds it somewhat difficult to work, good red deal can be used 
instead. The first thing to be done is to cut out the timbers 
that form the back legs and the sides or chief supports of the 
back. The part below the seat should be made considerably 
thicker than the part above. This will allow of a projection 
for the support of the side-rail of the scat which is mortised 
into it. The tenon may be carried through the upright or only 
enter it to a certain depth, but generally it will be better to carry 
it right through. The rail should be made somewhat thicker in 
front than behind in order to give a due slant or fall to the seat, 
by causing the upper surface of tfic rail to slope gently from 
front to rear. The lower surface is perfectly horizontal, so 
that the front leg may be jierpendicular. This leg may be plain 
or ornamental. It is usually turned and is screwed into a square 
block which in its turn is attached by means of screws to the 
bottom of the side-rail. The rail forming the arm-rest is mortised 
into the upright about 10 in. above the framework of the seat ; 
it is of the same thickness throughout and should be perfectly 
level. A short upright which serves as a support connects it with 
the seat framework. The sides of the chair are connected by 
cross-pieces at front and back so as to complete the framework of 
the seat, and similar rails connect the uprights of the back, one 
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being placed near the top and the other a little above the level 
of the arm-rests. The actual seat of the chair is a movable 
cushion of some thickness, but the support for the cushion is 
obtained by nailing strips of webbing in the direction of the width 
of the chair and parallel viith the front and back rails of the seat, 
and interlacing them with other strips of which the ends are 
nailed to the front and back rails respectively of the seat. Tlie 
webbing thus nailed on affords a strong and elastic support for 
the cushion. 

The arms and back are generally well padded inside, canvas 
being nailed neatly over the outside of the chair, over each side, 
and over the back. To keep the padding in its plp.ee, the sides 
and back may be sewn with a long packing needle, the string that 
is used being passed through patches of leather, circular in form, 
to keep the string from cutting through the canvas or hessian 
with which the framework of the chair is covered. Chairs of 
this kind are generally covered with an overall of chintz or 
cretonne. 

It may be added that ornamental turned legs for armchairs 
or couches may be bought at the turner's or upholsterers, ready 
made, if the amateur is not possessed of a lathe in which he 
may turn them up for himself. 

Writing-table (PI. I). — A simple method of making a writing- 
table or occasional table is that of supporting the table-top at each 
end on legs crossed in the form of the letter X, after the manner of 
the stand that is used to support a butler’s tray, but constructed 
so as to be rigid instead of movable. Writing-tabkss and library- 
tables are generally narrower in proportion to tlieir length than 
ordinary tables supported on four legs ; they have, however, 
when the legs are crossed, this inconvenience, that it is not possi- 
ble for persons to sit at the ends, but as they are seldom used 
by more than one person the inconvenience is materially lessened. 

In this kind of table, as in all others, we have to consider the 
supports, the frame, and the top ; but here, however, the frame 
is not so conspicuous a member of the structure as in the square 
table, and holds a more subordinate position. The end elevation 
of this table is shown in Fig. 10 and the front elevation in Fig. 9. 
To make the saltiroshaped sujiports, four pieces of good straight- 
grained red deal must be selected, two for each end, each piece 
^ing about 3 ft. long and 6 in. wide. This will leave room for giv- 
ing to the boards the curves or variations of outline necessary to 
give an ornamental appearance to the legs. As the pieces are 
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to be framed together by halving them into one another at the 
part where they cross, the wood used for the legs should not be 
less than i in. in thickness when planed down ; and if in. stuff 
be used it will add greatly to the stability of the table. Across the 
upper part of the cross formed by the legs, a slip or ledge of 
wood I in. thick must be screwed ; this is the only part that 
answers to the framing of the square table, and serves to supjwrt 
the ends. When the cross-pieces have been halved together and 
the ledges securely screwed on, the supports for the cn<ls of the 
table-board or top are complete, and it only remains to con- 
nect them. 

The top of the table must be formed in the usual way of £ in. 
boards glued up together, and held in clamps till dry, or connected 
by tongue and grooves as already explained (see p. 1 13 ). To give 
strength to the table-top, ledges should be screwed across the 
boards on the under-surface. The supports for the ends must 
be connected by a rail, the ends of which are cut into the 
form of a tenon, and passed through the part of the support 
where the cross-pieces arc halved together. A hole is made in 
each projection, and through the hole a wooden pin is given, lock- 
ing the supports in an upright position against the shoulders of 
the rail at either end. To afford a better support to the table- 
top, and additional strength to the supports, another narrower 
rail is passed through the ledges and secured in a similar way by 
pins inside and out. This rail should be placed in such a position 
that the ledges may bear tightly upon it. Even greater firmness 
and stability may be given to the table by making the rail as 
deep as the end ledges and notching it at the top to receive these 
ledges, which may be concealed by a slip of wood about i in. in 
depth screwed to the under part of the table on each side. The 
table- top should be screwed down securely to the broad edges 
at either end. When this is done the whole structure will be 
found to be as secure and rigid as any table made in the ordinary 
way. The centre rail joining the cross-pieces, forming the 
legs like the cross-pieces themselves, may be shaped to suit the 
fancy of the maker. An infinite variety of forms will suggest 
themselves, but care shoulc be taken to let the pieces of wood, 
out of which these parts of the table are made, be deep enough 
to admit of being cut into without impairing the stability of the 
table. 

Stools. — The structure of the lower part of the Windsor chair 
to which reference has already been made, is identical in almost 
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every res{)ect with that of the stool, the only difference being 
that when the legs of the stool are short there is less need to 
connect them with cross-rails. Generally, it may be laid down as 
a rule that when the height of the stool is not more than iz in. 
the legs need not be connected by cross-rails, but when the 
stool isi above this height or even, as in the case of music-stools, 
above chair height, the structure should be strengthened in this 
way. If the legs are short, as in the case of a milking-stool, they 
will of course be stiffer, and provided they are properly fixed, will 
not be driven outwards when a heavy body is placed on the 
top. In fixing the legs in a stool to be used either as a temporary 
garden seat or a stand for a plant, the holes should be bored 
with a stock and bit quite through the piece of wood which forms 
the top. The ends of the legs should then be sawn across to the 
depth of I in. or in. and very slightly tapered to the same 
extent. When they have been driven into the holes as far as 
they will go, wedges of hard wood should be inserted in the saw- 
cuts and hammered in as far as possible. Any part which after- 
wards projects beyond the level of the seat must then be neatly 
sawn off (PI. I, Fig. 8). 

The stools which the amateur will be chiefly called on to make 
for use within doors will be fender stools, and ottoman or box 
stools. These come more within the province of the cabinet- 
maker and upholsterer than that of the ordinary carpenter and 
jfiiner ; but it will be useful for the amateur woodworker to 
know how to make them, in order to mount any piece of work, 
m the form of cither Berlin-wool work, or braided cloth or velvet, 
that may have been executed for this purpose. 

A fender stool may be of the box or ottoman form, that is to 
say. constructed with top, sides, and ends of wood ; but it is 
sulFcicnt to have a piece of board only for the top, with three or 
four supports beneath it that will bring the top of the stool just 
level with the top of the front of the fender. Xn making such a 
stool solid supports are far better than legs. There should, of 
course, be a support at each end ; it will depend entirely on 
the length of the stool whether there should be one more support 
in the centre of the board that forms the top, or two having the 
same distance between them as there is between each of those 
and tiie end support nc.\t to it. That is to say, if the stool be 
4 ft. 6 in. long, and the supports be ij in. thick, and the ends of 
the stool overhang the supports for i| in., the clear distance 
between each support, there being four of them, will be one-third 
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of 4 ft. 6 in. less 9 in., or one-third of 3 ft. 9 in., which iS'i ft. 3 in 
In* the fender stool, the ends and centre pieces used as supports 
should be mortised into the board that forms the top of the stool 
It will add to the general appearance of the stool if the outet 
edges of all the supports and the outer faces of the end supports be 
carved. The upholstering of this and similar articles of furniture 
are dealt with in a later chapter (see p. 304). 

Ottoman or box stools are generally square in form. The sides 
are of wood, stained, if of deal, and French polished. The 
construction is simple enough. Four pieces of wood that fonn 
the sides are dove-tailed together in just the same manner 
as the sides of a box. These pieces are about 3 in. wide and 
from 12 in. to 15 in. long. The top is boarded over flush with 
the frame ; but a broad ledge is nailed round the bottom, 
leaving the interior of the stool open. The breadth of this ledge 
serves all the better for attaching the balls or bosses that form 
the feet of the stool, which are put on with screws. The work 
is strained over the top. which is stuffed in the manner to be 
described later. If the work covers the top only, and not the 
sides, it is desirable to cover the edge with a rounded moulding. 
Another moulding of different form is placed in the angle formed 
by the sides of the frame, and the ledge below. Tliis does away 
with the abrupt appearance that the angle would present 
if left unfilled. A good plan for making ottomans of this 
kind is to strain the cloth or material that forms the top, 
whatever it may be, on a separate piece of wood or frame of the 
same size as the top of the box, or just so much less than the thick- 
ness of the work when nailed on, which will bring it to exactly the 
same size. The moulding should be raised slightly above the 
upper edge of the frame, or rather top of the box, so that the board 
with the work attached to it may be dropped into the recess. 
When made in this way the piece of wood on which the work is 
strained must be screwed down to the top of the box with a few 
screws driven in upwiirds from the inside. 

It will be at once manifest to the amateur that it is impossible 
within the limits of this work to touch on every kind of article 
that may be comprised within the general and comprehensive 
term, ** household furliiture.** If he can use his tools well enough 
to make a small and strong kitchen table, and thoroughly under- 
stands the principles of its construction, he can make, as we have 
said, any kind of table or article that acts as a tabic, in furnishing 
a stand or support for other things, as, for example, a washstand, 
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so that tlierewill be no necessity to say anything about furniture of 
this kind here. Cupboards, ch(^ts of drawers, etc., and their com- 
ponent parts, such as door and drawers, will be dealt with later. 

Sofa or Couch. — The amateur, in all probability, will never 
seek tb make such a sofa or couch as is sold nowadays with 
suites of furniture in mahogany or walnut, for dining-rooms and 
drawing-rooms. If, however, he has purchased an old sofa or 
couch and seeks to repair it, the instructions already given 
and the skill which he has acquired in the general work of carpen- 
try and joinery, will enable him, after some study of the con- 
struction of the article, to do so. 

To those, however, who desire to construct for themselves 
a strong plain couch which, while serving its ordinary purpose, 
may be used in time of need as an invalid couch, the following 
description of the manner in which such an article can be made 
may be useful. 

The first thing to be done is to make a strong frame, 6 ft. 6 in. 
long and 2 ft. 0 111. wide. For this purpose two pieces of sound 
red deal, 6 ft. 6 in. long, about 2 in. or 2J in. thick and 3 in. 
wide, and two other pieces of the same width and thickness and 
2 ft. 6 in. long should be selected. When all have been planed 
up truly square, the shorter rails should be mortised into the 
ends of the longer rails so as to form a strong, solid and substan- 
tial frame. I''our square blocks must be screwed to the frame, 
pierced with threaded holes into which the ends of the legs are 
screwed. These legs, supposing the block to be 2 in. thick, 
may be 12 in. long exclusive of the castor attached to the 
end of each leg ; they may be bought ready made of the turner 
or upholsterer ; or, if the amateur has not a lathe in which he 
can turn them for himself, he may get them turned by any one 
in his immediate neighbourhood who executes work of this 
description. A long slip jifet i in. square, or a little less, is 
nailed or screwed along the outside edge of the sides of the frame, 
and, in the framing itself for the distance of about 12 in. from each 
end, notches are cut in order to form a kind of rack for a purpose 
that will appear presently. This completes the frame of the couch. 

The next thing to be done is to make three panels, two 18 in. 
in 1 *ngth, and one about 3 ft. 9 in. long, all of them being 2 ft. 6 in. 
wide at the top, but rebated on the under side so as to fit into 
the rebate formed in the sides of the frame by nailing on the 
slips to the sides of the frame as previously described. The fram- 
ing and the top of the panel will thus be flush throughout, and 
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the ledges in the outer part of the framing will fit over the slips 
on the sides of the frame of the couch. When the panels are lying 
flat on the frame, the two short panels cover one half of the frame 
and the long panel the other half. The short panel at one end 
does not project beyond the frame, but the long panel being 3 in. 
longer than half the length of the frame, projects to th^ same 
distance beyond it. The panels must now be connected by hinges, 
those which connect the short panels being screwed on below, 
while those which connect the middle panel and the long panel are 
screwed on above, so that the short panels may be raised up- 
wards in the form of the letter V reversed, thus a* while the 
long panel may be lifted so as to form a V with the middle panel. 
When the three panels are placed in this position, the bottom of 
the short end panel is kept in place by the rack at the end of the 
frame of the couch, while the long panel is similarly sustained 
by a frame bolted to the sides of the panel-framing about 2 ft. 
from the end, in the same way as the back support of an ordinary 
deck-chair. Thick cushions rather longer than the panels are 
made to suit each and, to retain the cushion in position, on the 
slope of the bottom short panel a ledge is fixed. The construction 
of the couch, when used for ordinary purposes, is such as will 
admit of a person lying full length or, when required for use as an 
invalid couch, it may be adapted, as described, to a recumbent 
position. When the panels are laid perfectly flat, a head board 
may be fixed across the upper end and a bolster and pillow used 
as in an ordinary bedstead. 

Instead of wooden panels, sacking or webbing may be stretched 
over the frames, or iron laths, similar to those used with iron 
bedsteads may be interlaced and screwed down to the framing 
with strong round-headed screws. When the frame is nicely 
stained and varnished and the cushions covered with chintz or 
cretonne, the whole makes a piece of furniture which is by no 
means unsightly, and though it may’be somewhat stiff and formal 
in appearance, such a deket is amply compensated for by its 
comfort and utility. 

If the amateur can make a couch as described above he will 
find little difficulty in making an old-fashioned sofa with upright 
ends and back, or a couch with one upright end and a back about 
two-thirds of its length. Both sofa and couch may be made 
with a frame as shown above to which the ends and back must 
be attached ; or, in the case of the sofa, ends may be made some- 
thing like the back of the easy-chair to which reference has 
been previously made (p. 232). 
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Simplo Folding Bedstead. — ^A comfortable folding bedstead 
for a child or for use as a spare bed which can be put up an3nvhere 
in a few minutes as occasion may require, may be easily made in 
the following manner. 

Get two pieces of deal, about 3 in. wide and about 2\ in. 
thick, to form the sides of the bed. Other pieces of stuff — hard 
wood will be found better than deal — about 2 in. wide and i\ in. 
thick, or even a little stouter, must be taken for the legs, which 
will have to be mortised into the rails that form the sides. 
These legs must be cut at an angle, so that they may stand 
flat on the floor when the bed is opened out, and one comer of 
the long side-rails must be planed off to the same angle in order 
to produce a horizontal surface. Care must be taken to cut the 
mortises in the rails in such a manner that the outside of the 
legs attached to one rail may come against the inside of those in 
the other rail. It is precisely on this principle that the stand for 
a butler’s tray is made ; the chief points of difference between a 
butler’s tray-stand and an X bedstead being, that the legs of the 
fonner are longer than those of the latter, while the rails on which 
the tray rests are shorter ; that each pair of legs of the butler's 
tray-stand is connected near the bottom by transverse rails to 
strengthen them, while those of the bedstead are not ; and, 
lastly, that the sacking from rail to rail m the bedstead is replaced 
by three pieces of narrow but strong webbing in the tray- 
stand. 

The legs are fastened together at the point where each pair cross 
one another by a bolt and nut, the bolt being put through from 
the outside and the nut therefore hidden from view on the inside. 
A piece of strong sacking is then nailed across the bedstead, from 
rail to rail ; it should extend the whole length of the rails. 
The sack-cloth will prevent the legs from opening beyond a 
certain extent, and, when the bed is in use, affords a comfortable 
and elastic support. The head is formed by a piece of board, 
with pieces of wood or iron screwed to the back with pins at tlie 
bottom which fit into holes, bored into the side-rails for their 
reception. The head is put on after the bed is opened to its 
fullest extent, and prevents the bed from collapsing or shutting 
up under the pressure of the weight placed on the sacking. 

Flower-stands and Stages. — Flower-stands and flower-stages 
will in all probability frequently command the attention of the 
amateur ; it will be desirable, therefore, to point out how’ these 
articles may be made, and to include in the information given 
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on this point some directions for making hanging-baskets of a 
simple character for decorative purposes, both within doors and 
in the open air. 

Let us first take the stage on which pots containing flowers 
may be placed. Small stages of this land are very useful in 
gardens of limited extent. They may be made square or semi- 
circular in form ; that is to say, in the shape of simple straight 
shelves rising one above the other, or in tiers of shelves returned, 
or in tiers of semicircles. In a garden where two straight paths 
intersect, a circular stage filled with flowers supplies a means 
of ornamentation that is both beautiful and appropriate. 

The simple stage of three, four, or more straight shelves rising 
one above another is easily made. The great object is to keep 
each shelf clear of the one immediately above it, and to exhibit 
the flowers to the best advantage, causing them to conceal the 
stage or frame on which they stand as much as possible. To 
explain what is meant, let us suppose that the stage is intended for 
plants that range about i2 in. in height, and are contained in 
pots 6 in. high. Now the top of the plants in the lower row 
should be on a level with the rims of the pots in the row just 
above it ; and consequently, as each plant and pot are together 
i8 in. in height, the distance between the shelves should be I2 in. 
This general rule will be sufficient to guide the amateur in 
making stages for special purposes. Thus for example, for staging 
auriculas the distance between the shelves need not be so great 
as for pelargoniums. In a stage for a greenhouse, this rule 
cannot be carried out owing to the variety of plants that are put 
on the stage. For greenhouse st^es, 9 in. shelves, made of rails 
and not of single boards, at a height of about 15 in. one above 
another will generally be found suitable and convenient. For 
large plants the shelves may be wider. A stage of this descrip- 
tion may be put together in the course of a very few hours. All 
that is necessary is to screw some uprights and transverse pieces 
together at right angle.s to each other, so as to form the two ends. 
If the stage be a long one, intermediate supports of the same 
construction must be introduced. The supports are then con- 
nected by rails, which form the shelves on which the pots stand. 
Horizontal rails should be placed along the back of the structure, 
and additional strength should be given to the frame by diagonal 
braces at the hack, and by braces in front of each step, if the 
frame be a long one. A neater and lighter appearance will be 
given to the frame if the supports are made of in. stuff halved 
into each other ; but this will take time, and if the amateur can 
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give time to llic construction of his frame, he may as well make 
it more ornamontal in character. 

To do this, a broad board must first be taken, and cut so as to 
present the form of brackets on whicli the rails that form the 
sliclvcs are laid. To support the diagonal bracket-board an 
upright is mortised into it at the buck, and the diagonal board 
and upright are further connected by a transverse rail. To kee]) 
the supports together and to strengthen the frame, rails may be 
pliccd parallel to the shelves. Square, semicircular and circular 
stages assume a pyramidal form, and provision must be made for 
the return of the shelves round the sides. The suppm i must be 
made in the same way, but, on consideration, it is clear that they 
must be arranged as radiating from a common central and vertical 
line. A convenient length for a rectangular stand will be twice 
the width or depth, but in no case should it be less. When the 
length IS more than twice the width there must be two supports 
instivid of one between the ends. 1 he rails or boards of which the 
shelvi's are made are mitred on the brackets proceeding from the 
supports ill the rectangular frame, but in the semicircular frame, 
if small, the boaids may be cut in (]uadrants, or if large, cxteiiiied 
merely frc'ni bracket to bracket as in the rectangular form. 

Flower-stands admit of an almost endless vaiiety in their con- 
struction. Generally, it may be said that they consist of a 
central support or stand, after the manner of the pillar of a 
round table, which is made to support two or three stages or 
shelves on which plants are placecl. Stands of this description 
must of course be suited to the circumstances of the position 
winch they are to occiijiy. For example, to stand before an 
ordinary window, a long and comparatively nairow form will be 
most suitable ; but for a bay-w'indow a circular stand will be far 
more appropriate. It may be serviceable to the amateur to 
give particulars of both of these flower-stands. 

A suitable stand for an ordinary window is shown in elevation 
in TM f , F'ig. } . A central pillar springs from a bold base supported 
on four feet, and above each foot is a bracket which may be let 
into the pillar as shown in the illustration. F'rom the top of 
each bracket springs a support which, with others and the 
central pillar, helps to sustain the flat board A, which forms the 
I wer shelf for the reception of the plants. The pillar passes 
thiough this lower shell and is mortised into the upper shelf 13, 
which is partly sustained by supports similar to those below and 
springing like them from the central pillar. The boards may 
be furnished with an edging of wire- work as shown. This 
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is easily formed by boring holes in the boards near tie edges 
and fixing in loops of wire bent to the required shape. The loops 
may be bound together at the points of intersection with very 
fine wire, which will serve to strengthen the edging. The shelf 
itself may be cither oblong or oval in shape. In making a 
stand of this kind the top shelf B should be of sufficient length to 
take three pots of a fair size, and the lower shelf A should be at 
least three times the width of B. 

For a bay-window a suitable and pretty stand may be made in a 
somewhat similar manner. A central pillar rises from a base 
ornamented with brackets, which may be made as elaborate as 
desired by fret-sawing. 

From the edge of the shelves rises an upright edge formed 
of a bold moulded board, or board enriched with mouldings, 
carried high enough to conceal the pots. To suit the mode of 
construction the shelving should be octagonal in shape, and the 
top be just large enough to contain a single pot. The cases thus 
formed should be lined with pans or trays of zinc, there bi'ing two 
trays for the lower part so that they may be conveniently lifted 
out when necessary. The tray will catch and retain any surplus 
water that may drain away from the pots when the flowers arc 
watered. The spaces betw'een the pots may be packed with 
moss, which will keep everything in the stand fresh and cool, 
and so render it needless to water the plants too frequently. 
The stand should be stained and varnished, the rich brown tint 
thus obtained presenting a marked contrast to the various grciiis 
of the foliage of the plants and the brilliant hues of the blossoms. 

Hanging-baskets. — Hanging-baskets form a pleasing decora- 
tion for greenhouses, bay-windows, halls, passages, etc., and 
any places in which they can be conveniently susjiended. I'or 
walls they may be made in the same form, the mode of suspension 
being adapted to the position. For example, if made m a 
rectangular or semi-octagfinal form, the part that touches the 
wall may be made higln r than the other sides and a hole made in 
it so as to hang the box on a nail or hook driven into the wall for 
that purpose, h ig 5 ( I'l . J ) affords a pretty example of a lianging 
basket. To make this, fiv*' pieces of woOil must be cut out and 
nailed together to foim the bottom and sides, and the sides, if not 
the bottom, must then be covered with pieces of hazel, or other 
straight sticks, sawn or split in halves and coated with varnish 
or boiled oil. Tho.jicndaiit is formed of pieces of slick strung on 
wire, the whole terminating in a fir cone or some rustic ornament. 
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A wire attached to each comer forms the means of suspension 
from the roof. Fig. 6 is introduced to show how a bracket 
may be treated in a similar manner. A very effective square or 
hexagonal basket may be made by cutting some hazel rods or 
other, straight sticks into equal lengths, and stringing them on 
wire. For the bottom of such a basket a piece of wood of the 
form intended for the basket — whether triangular, square or 
hexagonal, it matters little except that numbers divisible by two 
are more convenient for the number of sides of these baskets — is 
taken, and two pieces of wire, which have been previously passed 
through two of the sticks that have been cut, are passed through 
the holes in the corners of the bottom board, the ends pointing 
upwards. On these wires sticks are strung in alternation until 
the basket has been carried high enough. The cnils of the 
wires must be looped by the aid of a pair of pliers, and passed 
over an S hook, by which the whole may be suspended. The 
uses of such a basket are numerous, and will suggest them- 
selves to the amateur. A wall-basket or pocket may be made, 
as it was said, by forming half a hexagonal or octagonal basket, 
and suspending it on a nail after covering the exterior with 
cleft sticks, after the manner shown in Figs. 5 and 6, or with 
virgin cork. Any pretty hanging plant looks well in such a 
basket. 

Closely akin to the subject which we have been considering, 
though by no means identical with it, is the Wardian case, or 
glazed wimlow-box, which in some situations takes with advan- 
tage the place of the window-box or tray. This form of box is 
supported on the window-ledge and secured to the outer board of 
the wiriilow-frame in which the sashes are hung. A sound piece 
of wood about 18 in. in width and equal in length to the distance 
between the reveals of the window on either side must be taken for 
the bottom. The sides and f^ont of the b^^x consist of three frames 
entirely filled with glass or with a wooden panel at the bottom 
and the rest glass. The bottom should be firmly screwed to 
the sides which rest upon it ; or, if preferred, it may be dove- 
tailed into them. The front should be constructed so as to rest 
upon the bottom and against the edges of the sides to which it 
must be secured with screws. If desired, the front may be 
made in tw'o parts, the upper part being hung to the top of the 
case, like the light of a greenhoubc, to open outwards and admit 
air, or a single pane may be made to open outwards. The top 
rests on the front and sides and should be so constructed as to 
abut as closely as possible against the lower rail of the upper sash. 
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to which, if it can always remain closed, a strip of india-rubber 
or similar substance may be fastened so as to lap over the edge 
of the top next the sash and prevent the entrance of rain. Access 
to the window-box is obtained by opening the lower sash. So 
much has now been said on the mode of putting siich a structure 
together, that it is unnecessary to go into minute details which 
the amateur already understands and can put into practice for 
himself. 


CHAPTER VIII 
WINDOWS, DOORS AND GATES 

Windows. — As windows form an essential, though a separate 
and distinct, part of house-building, as far as it may be practised 
by the amateur in the construction of sheds, greenhouses, etc., 
and as doors also, whether for cupboards or any small enclosed 
space, or as the means of entrance to rooms or outbuildings of 
any kind, are also pieces of carp<*ntry that are complete in them- 
selves, a short chapter may be devoteii here to their consideration. 
It is all the more necessary and convenient to take windows and 
doors separately, because it is impossiblii to treat of the con- 
struction of a cupboard or wardrobe without mentioning the 
door which is so essential a part of each ; and, when the structure 
of various kinds of doors has been described, a mere allusion 
to them is all that will be necessary when speaking of those various 
structures and articles of furniture of which they form a part. 

Windows may be broadly classified as being of two kinds — 
casement windows and sash windows. Casement windows are 
hung on hinges like doors, or made to move on jiivots inserted 
in the centre of the sides of the window-frame. Sash wimlows, 
on the contrary, slide up and down, bi’ing raised and lowered 
and retained in any desired position — whether slightly ojien or 
opened to the utmost extent — by counterbalances in the fonn of 
iron weights attached to the win<low-frame by means of sash cords 
that work ovci pulleys set in the franu; in which the sashes work. 

For outbuildings of all sorts, whether sheds or constructions 
used as workshops, grecuiiousos, or summerhouses, casement 
windows will be found most convenient and most suitable to the 
purposes of the amateur, h'rnni the description of one casement 
window and the method of hanging it, 1he amateur will cjisily 
see how all windows of this formation, whether large or small, 
may be made and hung. In all kimls of windows, as glass is 



WINDOWS, DOORS AND GATES 


245 


now s(f cheap, the amateur is counselled to make them without 
cross-bars, resorting to these only when the window is of great 
size, and even then restricting himself, if possible, to vertical 
bars, which will reduce the size of the panes sufficiently for all 
purposes and positions with which the amateur may have to deal. 
• 

Casement Window. — A casement window may be described 
as a movable frame, fastened by hinges to and within another 
frame fixed in position. In brickwork this fixed frame is placed 
in position, and the bricks built up around and over it ; but 
when the structure is made entirely of wood, advantage may be 
taken of the vertical timbers of which the framework of the 
building is made to hang the casements to these, and so save the 
cost and trouble of making a special frame to receive them. 

Let us, first, take the case of a simple casement window and 
frame inserted in a brick wall. Of course, here, as in other 
descriptions of articles to be made by the amateur carpenter, 
dimensions are altogether neglected, for these are relative and 
subordinate to the position and extent of opening to be filled 
by the window, and must be determined accordingly. It will 
be sufficient to say in most cases timber 3 in. in width and 
from 2 in. to 3 in. in thickness will be sufficient for the frame 
and from in. square to 2 in. by in. or 2 in. square for the 
frame in which the glass is to be inserted. The dimensions 
having bivn settled and a working drawing having been made, 
the amateur may proceed to the construction of the window and 
the frame that encloses it. 

The technical terms for the various parts of the casement 
frame arc as folloNvs the top part, the head ; the lower, the sill ; 
and Ihe sides, the jambs. In double casement windows, the piece 
dividing the opening vertically is known as the mullion. These 
parts form the casement frame, into which the sash is fitted. 
Tliis frame differs from tlje ca^ed frame used for sliding sashes 
in being “ wrought solid,” that is. the parts are all made in solid 
wood and not of boards so as to form hollow casings. The parts 
of the sash arc the stiles, which fonn the sides ; the bottom rail ; 
and the top rail. When sashes are divided for two or more 
panes of glass, the bars used for this purpose are termed either 
vertical or cross bars according to their direction in the frame. 
Ihis information may be of use to the amateur uho desires 
to make his window frames from the machine-wrought stuff 
which he may obt nn from one of the large wood-working firms 
dealing in such material. 
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In making the frame the first thing to be done is to cuf off the 
requisite lengths, the horizontal pieces or head and the vertical 
pieces or jambs and then mortise the jambs into the head leaving 
the ends of the horizontal pieces projecting beyond the outside sur- 
faces of the jambs. This is done for two reasons, first to give 
greater strength to the mortise and tenon joint which would be 
weakened if the projecting pieces were cut off flush with the out- 
side surfaces and secondly, to enable the frame to be fixed 
with greater security in the brickwork ; the projections enter 
the brickwork and are held above and below if hot on all sides 
by the bricks somewhat after the manner of a mortise and tenon 
joint. When the uprights have been mortised into the horizontal 
pieces and secured by means of pins, the frame is complete and 
ready to be put in its place. 

The frame for the glass is made in much the same 
manner, but a rebate must be cut in the pieces of which 
the frame is composed for the reception of the glass. In 
the case of the inner frame, the horizontal pieces are mortised 
into the uprights instead of the uprights being mortised into 
the horizontal pieces as in the outer or fixed frame. In 
small windows of this kind no cross-bars or even vertical 
bars are required ; if, however, the window be of some size, 
and the chances of breakage be above the average, it may 
be desirable to reduce the size of the panes by inserting 
vertical bars or even crossbars. The window-frame having been 
primed and glazed, it will be necessary to fix it in position. 
will assume at first that the wimlow is to open inwards. In this 
case the inner frame must be inserted in the outer frame, and the 
measurements marked round the inner surface of the outer frame 
with a pencil. Stops must then be nailed round the inner 
surface of the outer frame, the inside of the stop in every case 
just touching the pencil mark. The window must then be 
attached to the frame by a pair of hinges, 2^ in. or 3 in., common 
iron butts being the most suitable. A knob is usually attached 
to the insiile of the window, for the purpose of pulling the 
window open. The window is fastened and kept from being 
forced inwards by wind or any other pressure by an iron or 
brass button, screwed to the fixed frame so as to be turned 
over or av/ay from the window at pleasure. 

It will be at once apparent to the amateur that if he wishes the 
window to open outwards the stofis must bo put inside instead of 
out, and the window brought flush with the outside of the fixed 
frame instead of the inside. The hinges will also be turned 



WINDOWS, DOORS AND GATES 


247 

outside instead of inside. In fact, the window and window-frame 
are precisely the same as described above, only that which was the 
inside in the first case is the outside in the second case. When 
the window opens outward, the button which is screwed on 
inside must be fixed to the window instead of the frame, and 
be turned at pleasure over or away from the stops. If desired, 
a bolt may be fixed to the frame instead of the button. 

It may be convenient for some reason or another to hinge the 
window to the top or bottom of the frame instead of either of 
the sides. In this case the mode of procedure is precisely the 
same ; but when the hinges are attached to the bottom of the 
frame, it is necessary to prevent the window from opening 
beyond a certain extent by means of a small piece of iron or brass 
chain attached at one end to the frame, and at the other end to 
the window, by small staples. If the hinges are attached to the 
top of the window and top- rail of the frame, the window must be 
kept open by means of a rack or stay-hook. 

The rack is an iron bar pierced with holes that fit over a peg 
which is screwed to the frame, the rack itself being attached to the 
window by means of an iron plate fitted with a pin on 
which th(; rack moves to right or left as may be necessary. 
The stay hook, on the contrary, is fixed to the frmne by means of a 
staple, and the hooked end drops into an eye which is screwed into 
the frame. These racks and stay hooks may be purchased at 
the ironmongers very cheaply. There is another kind of rack 
consisting of two arms moving on a pivot, by which they are 
joined together in the middle and fcLstened at the other end with 
pins to plates which are screwed one to the window and the other 
to the frame. Some of these racks are fitted in the centre with a 
grooved joint, technically called a " knuckle-joint." Thus, the 
raised part of one arm is pressed into the grooved part of the 
other arm by means of a thdmb-screw and the extent of opening 
may be regulated at pleasure, the arms being held in position by 
the action of the thumb-screw. These racks are more suitable for 
attachment to the sides of windows when the windows are hinged 
at top or bottom. They should never be attached to the part of the 
frame opposite the hinges, for as this moves in an arc of a circle, 
th< two-armed rack would not act properly. For windows 
hinged at the top and opening outwards the stay hook and the 
bar rack are the most suitable. For greenhouse windows an 
arc of iron, pierced at intervals with holes, is often used. This 
arc moves within an iron casing the sides of which are pierced 
with holes, and when the window has been opened to the desired 
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extent a pin is thrust through the holes to prevent further move- 
ment outwards or inwards. 

Whilst dealing with greenhouse windows, it may be useful to 
state that instead of putting stops round the inside of the frame 
to prevent them from being pushed inwards, the same result 
may be obtained by nailing or screwing a slijj of wood all round 
the window on the outside projecting about « in. beyond it. 
When the window is closed this slip acts as a stop to keep it 
from further progress inwards. It ako tends to prevent the entry 
of rain between the window and frame, which is often the cause of 
the wood swelling so that it is difficult to open or shut the window. 

The above description of the casement window and the method 
of hanging it by hinges to its frame holds good, as far as the 
making and fixing of the window itself is concerned, to a window 
attached to the framing of a wooden building as well as to one 
fastened to a frame built into brickwork. All that is necessary 
here is to see what provision should be made for finishing a window 
such as we have been considering, when the framing of the build- 
ing is adapted to furnish the frame of the window. 

Double Casement Windows. — ^The construction of a double 
window is similar to that of the single window described above, 
but the opening is divided by fixing a mullion or vertical timber 
down the middle, mortising it into the top rail and the sill. The 
windows on either side of this upright are hinged to the jambs. 
This kind of window will be found particularly useful m the 
construction of a weather-boarded or framed house with plas- 
tered walls. In this case three of the vertical timbers foniiing 
the framework of the house may be utilized in making the case- 
ment frame, the two outside timbers serving as ]ambs and the 
middle timber as the mullion. Haying determined the length 
of the window and the thickness of the sill, it will be necessary to 
halve two pieces of wood into the uprights to form the heads of 
the frame and two more below to form a bed for the sill, and 
suitable means of attacliment for the boards or plaster, as the 
case may be, that arc put up immediately under the window-sill. 
When these transveise pieces have been fixed in their places, the 
next step is to put on the sill, which should be halved into 
the uprights at each end and in the centre, and sloped slightly 
on the upper and outer ledge, so that no rain may effect a lodg- 
ment on it, but may trickle off to the outer edge. When this 
has been nailed securely in its place, two rectangular openings 
arc formed, round which a casing should be nailed, in each 
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,oi)ening. This casing may vary from | in. to i in. in thickness, 
and should i)roici t beyond the outer face of the uprights and 
other parts of the framework sufficiently to allow the w'cather 
boarding or plaster with which the framework is covered in to 
drop within them to the extent of at least half an inch. There is 
no absolute necessity to continue the casing at the bottom, but 
it makes a neater and more symmetrical piece of work when this 
is done. The casing takes the place of the frame in which the 
window is placed when set in brickwork ami to this the stops 
must be nailed and the windows hung. A piece of wood 
must be fixed between the casings and nailed to the mul- 
hon to give a ]iroper finish to the window, and take aw’ay 
from the depth between the casings on cither side of it ; and it 
will look all the better if the casing is made to app(‘ar iis if it 
were continued along the whole length of the double window by 
nailing two slijis of wood between the top and bottom parts, 
it IS practicable to use tlu* uprights and horizontal pieces as the 
frame of the w'indow w'ithout the intervention of any casing ; 
but III this case that which is now considered to be casing will be 
stops, anil narrow pieces ot wood must lx,* nailed to the uprights, 
and the cross-pieces to serve as projections, within which the ends 
of the weather-boards or the slabs may be dropped. Of course 
tlicse projecting pieces must be nailed on flush with the inner edges 
of the opi’iiiTigs. 

In the case of a window in a frame set in brickwork, or a 
concrete wall, a finish may be given to the frame and window 
by nailing a neat moulding around the frame both on its 
inner and outer surface close to the outer edge of the fr.ime. 

Sash-Windows. — With regard to sash windows, it is unliki'ljr 
that the amateur will ever attempt to make a complete window 
with the sash divided -into «mall opening.'^. In recent j’ears the 
tendency even in professional work has been to avoid this as 
far as possible. In many crises, the sash at top and bottom 
consists of a frame in which one large pane is set or at the utmost 
the space is divided into two parts by one vertical bar or into 
four parts by a vertical bar and a horizontal bar crossing each 
other at right angles. 

vVhen a frame of tins kind is made, sash bars moulded to the de- 
sired form by machinery arc used. The making of the frame is easy 
enough as far as construction goes, but the whole w'ork throughout 
its various component pieces requires to be very neatly and accur- 
ately framed together. The transverse pieces at top and bottom 
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must be mortised into the upright pieces or the sides ; the upright 
bars in their turn must be mortised into the transverse pieces 
of the frame, and the cross-bars must in their turn be mortised 
into the sides and vertical bars. When every part is ready, the 
pieces must be glued up, and put together with a few strokes 
of the mallet, the tenons being tightly fastened into the mortise 
holes by wedges. The bottom rail of the lower sash is made 
from two to tliree times as broad as the upper rail. The bottom 
rail of the upper sash, instead of being planed flush with the rest 
of the frame, is made in a sloping direction inside, the width of 
the lower part being the greatest. In the same manner the outer 
part of the upper rail of the lower sash is made? to slant outwards 
and upwards, so that the upper part of the rail is the thickest. 

It is far more useful for the amateur to understand the con- 
struction of the cased sash-frame than that of the sash itself, 
for he may be called on, now and then, to repair a broken sash- 
line, and, unless he knows how the sash-frame is made, ho will 
find this no easy task. The construction being known, the mode 
of going to work in order to substitute a new sashline for the 
broken one is easy enough. 

The frame into which the sashes are fitted is a somewhat com- 
plicated arrangement, or at least it will appear so to the amateur. 
Between the solid sill at the bottom of the window, which rests 
on the stone ledge or sill, and the thick piece of wood which 
forms the lintel across the top of the window, two box-shaped 
sides are fixed, to which are attached the beads or guides which 
keep the sashes in their places, and in which arc inserted the 
pullevs over which run the cords to which the weights are 
attaciied, the weights being out of view in the casing. In PI. 
K,h'‘ig. I, this arrangement is explained ; J is the head or lintel at 
the top of the sash-frame and K the sill at the bottom ; H and I 
are upright pieces of wood forming the fronts of the casings 
fixed on each side of the window, the sides being cut away except 
near the bottom of the window, so as to show the weights. These 
weights, WW, work over the pulleys PP, which are inserted in 
the fronts of the side-boxes. The weights shown in the illustra- 
tion are those attached to the bottom sash, which is closed. 
When the weights are near the top of the frame the sash is closed ; 
when the sash is raised the weights descend and keep the sash in 
any position to which it may be lifted and allowing it to be raised 
until the rail is nearly in contact with the lintel. When in 
course of time the sash line is worn and breaks, the weight falls 
to the bottom of the frame. A broken sash-line should always 



WINDOWS, DOORS AND GATES 


251 


be replatTid without delay and generally it will be well to take the 
opportunity of renewing all the sash lines of the window since 
when one breaks the others are more or less “ perished.” A win- 
dow left with only one cord is always a source of danger to 
persons opening or closing it, as if that cord breaks the sash is 
left quite without support and falls heavily, the cross-bars 
striking the hands and wedging them against the lower frame- 
work. When replacing a broken sash cord, care should be taken 
to use only the best cord. This is made of flax and plaited ; 
twisted cord is useless, for the way in which it is made causes the 
weight suspended by it to turn round so that in time it is un- 
twisted and weakened ; it will also tighten in wet weather and 
stretch in dry weather, and in either case becomes useless for 
its purpose. 

Supposing the cord which attaches the weight to the right- 
hand side of the sash is broken, the amateur must first pro- 
ceed to remove the bead on the right-hand side of the window, 
lifting it out of its place with a chisel. This will not be very 
difficult, as it is merely bradded in its place by thin nails ; care 
should be taken not to injure the paint more than can be helped. 
The bead being withdrawn, the sash may be easily slipped 
out of its place, and the side exposed to view, in the upper part 
of which is a shallow groove just deep enough to hold the 
sash-cord, and in which the end of the broken cord will be found 
to be nailed by two or three clout nails, or nails with flat, round 
heads. The nails must be pulled out and the cord removed. 
A close in.spection of the side of frame will show the amateur 
'where the ” pocket ” is. This is a long slip of wood nearly 
as broad as the groove in which the sash moves ; it is fitted 
tightly into a long slot cut for its reception, but may be easily 
lifted out with a chisel. The top of the weight will then be 
visible, this must be taken out and the cord removed. The 
next point is how to get in the new cord. To effect this a piece 
of twine must be attached to one end of the new piece of 
sash cord, and a small piece of chain to the twine. The 
cliain must then be passed over the pulley into the frame, 
dragging the twine with it, and by this the sash line may be 
drawn into the frame and brought out at the bottom. The cord 
must then be knotted to the weight and the weight returned to 
its place, the piece of wood which has been removed being care- 
fully replaced in its slot. It now remains to nail the cord to the 
frame, and to deti'rminc the proper length at which it must be 
cut off ; the weight must be pulled up nearly to the top, and 
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the cord cut off about 8 in. or g in. below the lower lail of the 
top sash , the end must then be laid into the groove and 
attached to the frame of the sash with nails. The sjish may 
then be replaced and the bead restored to its original position. 
When it is necessary to take out the top sash, the bead and 
the lower sash must first be removed, after which the parting- 
bead must be slipped out, which is a matter of no difficulty, 
as the bead is merely dropped into a groove ploughed in the 
frame for its reception. 

Doors. — In considering doors we may regard them generally 
as falling into two classes — ledge doors and framed doors. 

In n. K, Fig. 2, is shown the ordinary form of ledge door. In 
order to clearly sliow the construction and the manner in whic h 
the door is attached by hinges to the side post or frame, the 
elevation given is that of the door as seen from the inside. 

If the door is to be fitted to a framed wooden building, pro- 
vision must be made to adapt part of the framing as the jambs 
or side-posts and lintel ; but if the door is to be inserted in a 
brick wall, or a wall of any other material, a frame must be made 
for its reception. Jn either case Ihe principles of construction 
are the same, and as the amateur docs not now reejuire to be told 
how to make a frame for a door, we will take it for granted that 
the door is intended for some outbuilding that he has biiili of 
wood, for a workshop, or any other purpose. In this casj A 
and B are two uprights, portions of the framing, mortised mto 
the horizontal piece of wood D at the bottom, wliich serves ls 
the sill of the door. At a suitable height, say G ft. in the cIm. 
above the sill, a piece of quartering, C, is mortised, or notched, 
into the upnghts, as may be most convenient. Mortising is 
strongest and neatest, and as the insertion of C should be pro- . 
vided for when the framing is in couise of construction there will 
be no difficulty in ] fitting in tha- lintel in this manner. If the 
frame is made separately for insertion in a wall, ihe rnds of the 
sill and lintel shoulil project beyond the uprights, as shown at 
K and F. 

With regard to tlie door itself, supposing the width between 
the uprights to be 2 ft 2 in., 4 pieces of match -boarding, in. or 
I in. thick and 7 in. wide, allowing for the width of the 
tonguing and grooving, will be sufficient for the vertical boards 
shown at K, L, M. These boards, it need scarcely be said, 
extend from toj) to bottom. Two ledges about 0 in. wide 
and 3 in. thick, arc then placed horizontally, as shown in the 
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figure ; and to these the boards K. L, and M are nailed with 
cla%p nails, which should be used because the ends can be turned 
and clenched in the ledges. These nails are driven in from the 
outside. When the door is a light one, two ledges are sufficient, 
but when it is large and heavy, it is better to use three ledges, 
one ill the centre, and one near the top, and a third near the 
bottom of the door. To strengthen the door shallow notches are 
cut in the ledges at P and Q, to receive the comers of the brace 
R, to which the boards that form the door are also nailed and 
clenched. When three ledges are used two braces are required ; 
these braces must be inserted in precisely the same manner as 
the brace shown in Fig. 2. 

To fix the door, it must, when fitted nicely into its opening, 
be held in position between the jambs A and B so that the outer 
surface of the ledges is flush with the inner surface of the jambs. 
Pencil-marks must then be made down the faces of the jambs 
to show how far the outer surface of the door projects. The 
door must then be removed and stops nailed to tlie faces of the 
jambs and the under-surface of the lintel. The door must then 
b(* replac(‘d and two thin pieces of wood inserted between the 
sill and the bottom of the door so as to slightly raise it and pre- 
vent It from dragging on the sill when it is opened or shut. A 
jkir of T-hinges, commonly known as cross-garnets, must then 
lie .screwed to the jamb A and the ledges as shown in Fig. 2. 
Iinges of this description vary considerably in size, the 
^mailer kinds licing used for box-hinges and the larger kinds for 
/doors, bor a light door, the tongue of the hinge, that is to say, 
Ahc part which is screwed to thelcilge, should not be less than 
‘ 9 in. and the cross piece .about 4 in. ; for heavy doors a larger 
and strongei hinge should be used. Lastly, the l.itch of the d(;or 
must be put on, and this may be a simpile thumb latch unless a 
spring latch or lock is preferred. If a t luimb-latch is used, a small 
block of w'ood U, the same rliicknc.ss as the ledge, must be fixed 
to t hr door, and to this the plate of the lifting bar of the latch must 
be scH'Wi’d, t he cati h into which it drops being fixed to the jamb J >. 
A hole must be cut through the board M and the block U to admit 
of the insertion of the lever by which the bar of the latch is 
lifted. Jf greater strength is required the ledge door mav be 
Cl ' losed in a frame .md the boards may be i in. in thickness. 
In this case the stiles or sides of the frame are grooved to take 
the tongues of the outside boards and the middle board cut to 
width and tonpped to fit the extra groove. Such is the ledge 
door, and iis this is the kind of door which will be chiefly made 
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by the amateur for his sheds, tool-houses, and outbuildings of 
every description, except greenhouses, care has been taken to 
describe every part of it, and to show its construction and the 
mode adopted in " hanging it, as clearly and fully as possible. 

Panelled Doors. — A panel door is much more elaborate in its 
construction, and consists cither of a simple single panel in a 
frame, as used for dwarf cupboards, or two, four, or six panels, 
enclosed between styles and rails. The reasons why doors are 
made in this manner arc, firstly, because they present a better 
and far more satisfactory appearance than a door with an 
almost plain and unbroken surface ; secondly, because it is 
far lighter than a door would be made of the same thickness 
throughout as the wood which is used for the styles and rails ; 
and thirdly, because less wood is used in its construction. This 
effects a saving in the cost and quantity of material used ; but 
when the door is made by hand and not by machinery, it 
is counterbalanced by the extra time taken in making, anrl the 
consequent extra cost of labour. 

As a suitable example of a panelled door, we may take a four- 
panelled frame door, because it will afford the key to the mode 
of making most doors of this description, whatever may be tlie 
number of panels used. 

In PI. K, Fig. 5, the various parts which enter into the constru|> 
tion of the panelled door are shown in such a way as will ma-'tj 
clear the manner in which they are framed together. The parts ai ; 
three rails, or cross-pieces A, B, and C, of which B and C are\ 
always wider than the top rail A ; two long styles, D and F/ 
forming the sides of the door, and two short styles, E and G,' ‘ 
in the centre between the rails technically termed rniilhons or 
muntins ; lastly, there are four panels, H, I, J, and K, which are 
inserted in grooves cut in the styles and rails for their reception. 
With regard to the dimensions of the door and its different parts, 
these must be left totlv. .unateur that he may adapt them to his 
special requirements. It may, however, be said that the panels are 
generally made of sound, straight- grained ^ in. stuff, and that 
the styles and rails range from in. to 2 in. in thickness ; the 
styles are generally abouc 4 in. m width, the top rail about 5 
or 6 in. vdde and the middle and bottom rail about twice the 
width of the top rail. 

An examination of Fig. 6 will show that tenons must be cut at 
the ends of the rails A, B and C, which fit into corresponding mor- 
tises in the styles. Tenons arc also cut at the ends of the short 
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style^ E and (i, which fit into mortises in tlio rails A, B and C. In 
the w.ner edge of the two long styles and the top and bottom rails 
and on edges of the short styles and centre-rail grooves must 
be ploughcd^out ^ in. deep to receive the edges of the panel, 
which therefo?8*must be made about i in. wiiler tlian they seem to 
be whin tlic different parts of the door are all brought together. 
In tlie common and cheaper form of doors nothing more is done, 
but in the better-made doors it is usual to linish one or both 
side'-, with a moulding. The moulding should be of such a thick- 
ness as to be flush with the styles and rails in its thickest jiart. 
When a six- panel door is mad(‘, the s< cond rail fiotn tlie top is 
technically known as the “ frieze " rail, the others retaining 
their ordinary names as for the four-panel door. In doors of 
this description the middle rail is sometimes called the “ lock ” 
rail. Ill making entrance doors and other doors in which great 
strength is rcvpiircd, and frequently in doors in which the styles 
and rails are not more thnh in. in thiclaiess, the panel is re- 
bateil, so that one side of the |>anei may be flush with the style. 
When this is done it adds very much to the appearance of the 
door if a bead is run round the edge of the rebated part of the 
panel. 

As the doors of rooms as a rule open inwards, the stops must 
b(jpiit on, as in the case of the ledge -door above described, on 
(hi* outside. In this respect doors of rooms differ from cup- 
b^rd doors, winch of course open outwards, 
yl he styles aiul rails of doors for cupboards, wardrobes, book- 
.J^es and all kinds of articles of this descrijition are of course 
n/ade of thinner w'ood than that which is generally useil in the 
n|i?nst ruction of room doors and some modihcation of the methods 
7lescnbeil above will therefore beneccssaiy. In the c.ase of an 
ordinary dwarf cupboard door the frame may be made by merely 
joining up two styles and two rails, bolh slyks and rails 
should be rebated on the inside, and a panel lUted into the rebate, 
being held in place either by means of brails on the inside or a 
moulding. A nice appearance is given to a door of this descrijj- 
tion by using a bead for this purpose. This bead is preferable 
to a moulding in all articles ot furniture which are stained and 
varnished, or Erench-polished. It should project slightly beyond 
the ^ace of the frame of the door. 

Door Hinges. — All doors of rooms and cupboards an* hung with 
hinges technically called butts. These hinges are made of two 
pieces of cast iron or steel of equal size, longer than they arc 
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wide in the proportion of about three to one, fumish<;d at 
the inner edge, one with two or three loops, and the *othcr 
with one or two loops. In a butt hinge, the t^^’-Je" loops 
are on the inner edge of one flap and two looii"' ‘^are (-n the 
inner edge of the other flap. The loops of the two flaps are 
htted together, and a stiff pin, on which the “ butts ” turn, is 
passed through them. Hanging a door or window is a delicate and 
troublesome operation. When the iiinge is closed, tlu; edge of the 
style of the door on one side, and the door jamb on the other sliould 
not (juite extt'iid to the centre of the pin on which the butt turns, 
and the depth of the recess should be the same as the thickni'ss 
of one flap or leaf of the butt. Ihe correct positions of the 
hinges are 6 in. from the top and lo in. from the bottom of the 
tloor. The size of the recesses should be marked by holding the 
hinge itself in the position in which it is to be fixeil and running 
a pencil round it. The recesses for the butts may then be cut 
f )Ut w'ith the chisel. In this matter the greatest nicety is re<iuired. 
'11 le elfect of letting the butt in too far is to cause the door to 
grind against the frame when it is opened ; if not let in far enough, 
an ugly gap will be visible when the door is open, similar diili- 
culties will result from incorrectly gauging the depth to which the 
recess is to be cut. If by some mischance, too much of the wepd 
has been removed, a thickness or two of brown paper or cajd- 
buard, must be put under the hinge to diminish the dejith. Wljfen 
the butts liavo been ltd into the door and scre wed on, the d&or 
should be placed in position, and blocked up in th(i mann»vr 
described above in connection with the ledge door. The hirigef - 
should then be opened and their places marked on Die framel; 
Afterwards the door can be removed and the recesses in the fram 
cut out. Before finallv screwing the hinges to the frame' it is . 
desirable to temporarily fix the door with one screw in each 
hinge, and to see if it w’orks Cyisily. 'ihe amateur should 
not be discouraged by failure in his early attempts, as very 
few will liang a door or casement window so as to work with 
perfect case at the first essay and even an experienced hand will 
sometimes spend an hour or so over such a piece of work. 

In connection with the above remarks on doors, and the 
method of making them, the reader will understand that it is 
impossible to describe pieces of furniture in completeness of 
detail m every part, as, for example, to give directions for making a 
cupboard, wardrobe, or bookc.iso, and ga into the miniitiic of door- 
making, with each article ; but, from what is said here on the 
modes of making dilfeieiit kinds of doors, the amateur need not be 







Plate L. BOXES, DRAWERS, etc. 



I finrl ’I N.i'il 1)1)^ Sc(liiin <»l lifts ' \ .\n(! in 1 un! of 

tiT.iwfi . T’lr;' oil linli s (y) J i.uiii s\i>i k oi ( hc^l ol (li.'n\«.]s 

( oi m I ( iiplio.n (I 








^ WlfTOOWS^ DOORS 

at alo^ tol«to1rtMfWtotiro<^w^ 
of tlie tiuct hm bo^ tnesktiioiuid/ . 
has^" nS caaei^, tMi ratuSerodastroad and i 

tion so f^at with regstrd to any'l., , , 

jotsciii^j^ or'nafldiog MAxtk, ifirhat kmerety hinted at fiQf^df^,tia^ of 
the* imk, ta^an as a whole, wiu be found fttUy a^ ttunut^, 
described in another. The object chieflv in view W bem W 
help the amateux: to make ans^thing and eveiyt 
possible for him to make, and not to give detailed dts 
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Gates. — ^The amateur artisan will perhaps be called upon at mte ^ 
time or another to make a gate, which is nothing more than 
door formed of styles and bars or rails, instead of being solid. 
is not proposed to enter into the many ways in which gates may 
be made, and all that can be done here is to describe the general 
principles upon which all gates are made. For this purpose it wdl 
be enough to desenbe the ordinary field-gate, a little wicket-gate, 
mid a garden-gate, of rather more elaborate construction, intended 
to close the entrance from the roadway into a garden in front cri* 
a house. 


" Orilliiary Field-gate (PI K.Fig.3). — Thesupports of the ordinary 
field-gate are formed by two stout posts, the lower end of eadh 
being left rough so as to give them better holding when put in the 
ground. A hole having been dug for the posts, they must be^ 
set upright by aid of the plumb-level and then surrounded with 
pieces of brick, ^ones, gravel, lime core, etc., which must be 
beaten in tight with a rammer. To make the gate, two styles, 
are first cut out, the style to which the hmges are fixed, being 
known as the hanging st}!le, while the style to which the latch is 
fastened is called the falhug style. Five or six rails are then 
mortised into the styles and wedged up as tightly as possible. , 
The hinges are fixed to the top and bottom rails. They consist ' 
of a strong loop of iron, which passes over a pin driven into the:; 
^te-post, and two tongues or stra^. which extend to sOn^ 
distance along the top rail on either side, and pierced at 
intervals with holes through which small bolts are driven and,« 
rivet04> It will be obvious that the gate, being longer than R 
wide, will by its weight exercise a great strain on the hmgrii iukd 
have a tendency to dtop towards the ground. To prevenrrii^ 
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and keep the end of the fallen style from touching and dragging 
along t^ ground, struts should be put across the gate 
comer to comer. By this means the strain is taken off the raiH and 
thrown on the bolts and straps of the hinges. The ends of the 
struts are butted against the styles. Sometimes only one stmt 
is used. In this case the direction of the stmt should be from' the 
angle formed by the hanging style and the bottom rail diagonally 
across the ^te so as to support the end of the top rail. 

When a light but strong gate of this description is desired, the 
stmt and styles are made of the same thickness and framed 
together in the same plane. Holes are then bored through the 
styles and the stmt, through which round bars of wood are driven 
and wedged up at each end. 

Field-gates are fastened with a hook attached to the gate and 
falling into a staple driven into the post, against which the gate 
falls. Park-gates and entrance-gates of this description have 
a hole cut in the falling style, through which the iron latch is 
passed. This latch works on a pin driven through the style, 
and the gate is secured by the bar dropping into a notch cut in the 
piece of iron of some thickness, which is attached to the face of the 
falling-post. 


Garden-Gate (PI. K, Fig. 4 ). — ^The method of makings smaller 
gate for the garden entrance is similar to that described above, but 
the rails and stmts should be somewhat narrower than the styles 
into which they are mortised, and to give lightness of appearance 
the rails and stmts and styles should be stop-chamfered. Holes 
are then bored in the top and bottom rails and the stmt, and 
through these bars of iron about ^ in. in diameter are driven. 
Strap hinges should be fastened to the rails, as in the case of the 
field-gate, and these hinges rest on perforated plates driven into 
the hanging post or otherwise secured. , An iron bar is then passed 
vertically through the loops and plates and on this bar the gate 
swings. 

For a garden gate at the entrance from a roadway, the kind of 
gate just described will not be sufficiently ornamental in character, 
though it may be substantial enough for all purposes for which it 
is required. An infinite variety of designs is to be had or made 
for gates of this class, but the most convenient will be found 
to be a gate that while solid below is given an appearance of 
lightness by being pierced above. The lower part may be pan- 
elled, the upper part barred ; or all the openings may be filled 
with iron open-work castings which may be bought for this 
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purpose ; but in this case the castings must be obtained first of 
all, and the frame of the gate then made to suit them. In 
another type of garden gate the lower part is filled with 
substantial boards, forming one large panel. In the upper part* 
the corners are* filled with pieces cut to form an oval or ellipse 
on each face, but chamfered or hollowed within so as to form 
four points springing out from the under edge of the curve. Itie 
open centre is partly filled with a simple ornament in wrought 
iron, consisting of flat bars halved together at the centre, and 
having shorter pieces springing ^m each side of the arms of the 
cross. 


CHAPTER IX 

BOXES* DRAWERS* BOOKSHELVES, AND CUPBOARDS 

Boxes and Drawers. — In all the various articles to be treated in 
this chapter there is a certain degree of similarity. ' As a rule, 
all of them are rectangular^in form, the chief exceptions being the 
chest of drawers with circular or elliptical front, ^nd the old- 
fashioned three-cornered cupboard fitted into the angle or comer 
of a room, but now very seldom used. Boxes and drawers are 
rectangular receptacles devoted to various purposes, and differing 
somewhat in construction according to the purpose for which 
each is intended ; but, putting aside minor differences of con- 
struction, a box may be regarded as a drawer with a cover to it. 
Again, a chest of drawers is but a set of pigeon-holes on a large 
scale, fitted, for greater convenience, with drawers that move in 
and out of the pigeon-holes. Thus it will be convenient to begin 
with the simplest form of box, and so proceed onwards, as the 
construction of one kind of article in the above category 
generally proves to be a gui<jc in the construction of another. 

Various Kinds of Boxes. — The word box, in its primary significa- 
tion, means a hollow wooden case " : the term is applied to 
cases without covers as well as cases to which covers are attached. 
The simplest form is to be found in the window-box for plants, 
which, when it is devoid of all ornamentation, consists merely of 
four ddes and a bottom. The amateur mechanic's nail-box, and 
the housemaid's box for blacking brushes, etc., are merely modifi- 
cations of the window-box on a smaller scale. The knife- box or 
knife- tray, and all boxes of this description for household use, to 
hold cutlery and plate, are closely akin in form to the boxes that 
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have just been mentioned. Let us first see how boxes of these 
kinds are made. 

The Window-box. — ^The length and breadth of the window-box 
must be governed in all cases by the dimensions «f the window- 
sill on which it is to stand. Supposing that it is desired to 
make a plain box devoid of ornament, and in the simplest manner 
possible, all that has to be done is to cut out the ends and the 
sides of the intended box, and then to nail the long sides of the 
short ends. A frame is thus formed, and all that is necessary 
to be done to convert the frame into a box is to nail on a piece 
of board of the requisite size to form a bottom. Additional 
strength may be given to all boxes and cases constructed in this 
manner by nailing strips of iron, bent so that one half is at right 
angles to the other half, at each comer of the box, and over the 
sides and bottom. 

Now in making a box in this way, which is the plan generally 
adopted for common boxes and packing cases of all Irinds, no 
very great amount of skill is required. All that is necessary is 
that the various parts should be cut square, so that the box itself 
may be truly rectangular in form, when completed. A better 
method which is sometimes adopted in making small boxes, 
such as nail-boxes, etc., is to plough grooves in the sides at each 
end, into which the pieces forming the ends of the' box may be 
dropped (see PI. IV, Fig. i). The simpler, though we^er, 
method of merely nailing the parts together as previously de- 
scribed is shown in PI. D, Fig. i. The amateur who has acquired a 
more complete knowledge of the various joints used in carpentry 
will choose neither of these methods when he wishes to form a 
stout and strong case, but will dove-tail the ends and sides to- 
gether in the manner described on p. 119. In order to give a 
more finished appearance to such a box as that described above, 
he will also allow the bottom to projoct slightly about i in. beyond 
the sides, and will round ofE the edges so that the projection 
assumes the form of a bead or circular moulding. This mode of 
procedure may be adopted for a nail-box, housemaid's-box, or 
window-box. 

In the case of the window-box a little decorative work is often a 
great improvement. The ends, the back, and the bottom may 
be made of plain wood in the usual way, but the front should 
be framed with two rails and four uprights, which are stop- 
chamfered. The uprights divide the front into three compart- 
ments. The panels thus formed may either be filled with tiles 
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or with pieces of wood sunk sufficiently below the framing to 
adxnit of an overlay of fret-work. A strip of moulding is added 
above the frame, and this moulding must be returned round the 
sides. The edge of the bottom board on which the framed front 
rests and the, edges of the same board at the sides are moulded 
and ];>elow the moulding a strip of wood cut in scallops is fixed. 
This serves to cover the space between the bottom of the box and 
the sill of the window formed by the slope of the sill. It is neces- 
sary that the box should stand level, and therefore slips of wood, 
should be nailed to the bottom of the box. one at each end and 
one in the centre, or even more, at equal distances from each other, 
and from the slips at the ends if the box be more than 3 ft. in 
length. If fretwork is used to fill the panels, it may be treated 
in various ways. If the frame and panels are of dark wood a 
piece of light wood may be put in behind, so that the design may 
show in agreeable contrast to the frame. Tiles may also be set 
behind the pierced panels or. as it is desirable to have a zinc 
lining for such boxes as these, the zinc front will serve to fill 
the open spaces and may be painted, or otherwise treated, accord- 
ing to the taste of the maker. The zinc box. which is fitted into 
the outer case, should be made of stout metal and wire rings 
should be attached to the endl so that it may be lifted out of the 
case when necessary. In order to provide proper drainage, 
before plants are placed in the zinc case, arrangements should 
be made for surplus water to rmi away by piercing the bottom in 
one or two places. Similar provision for drainage must be madb 
in the construction of the bottom of the wood case. A good plan 
is to form the bottom of several narrow battens, with a space of 
about J in. between each. In order to prevent the waste water 
trickling down the face of the wall a shallow zinc tray, fitted with 
an inch or two of compo pipe, should be placed between the box 
and the window sill. When plants in pots are placed in the case 
and the interstices betweep the pots filled with moss, which will 
tend to keep the pots cool and moist, no crocks, etc., need be 
put at the bottom of the zinc case ; but if the case is to be filled 
with earth the bottom must be crocked to the depth of z in. at 
least. 

The amateur will discover for himself many desirable methods 
of ornamenting the front of a window-box. One of the most 
suitable modes of doing this is to cover the entire front with the 
bark of the cork tree, commonly called " Virgin Cork.” 

The cork may be obtained from any firm dealing in horti- 
cultural supplies and is obtainable in parcels of 7 lb. In oma- 
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menting a window-box in this way, an excellent effect is prodiioed 
by simply nailing on pieces of cork of irregular shapes so 'Os to 
cover the whole of the front and even to project in places over the 
edges and so break the straight lines. By this means a rustic 
ap^axance is given to the box, which is far morp artistic and 
pleasing than any formal arrangement. 4 

Another very effective mode of decorating the front of a 
window-box is to cover it with pieces of hazel, larch, or other 
wood with the bark on. arranged in patterns over the surface. The 
sticks or rods must be cut in short lengths, and then ^lit or sawn 
in halves, so as to present one flat surface, which is to be placed 
against the wood, the rounded side being placed outwards. 
For their better preservation the sticks forming this exterior 
covering of the box may be varnished or oiled. 

By using alternate sticks of light and dark wood such as peeled 
willow and chestnut, a kind of rustic mosaic may be formed. For 
fixing the lengths of stick in position oval brads should be used as 
these will not split the wood. 

Nail-Box. (PI. L). — ^As a general type of boxes of this kind, let us 
take the nail-box, since this is a box which every amateur artisan 
must have. The elevation of a bojf of this kind when viewed from 
either side is shown in Fig. i. the plan in Fig. 2. It may be as 
large as the maker pleases, but a box from 12 in. to 15 in. long. 
9 in. or 10 in. broad, and 2| in. or 3 in.' deep will be found the 
most convenient size. The wood may be ordinary deal, | in. 
thick before being planed, or planed stuff f in. thick may be 
used. The sides and ends of the box must first be framed to- 
gether, the tenons being cut on each side of the ends and the dove- 
tailed mortises or notches, into which they are dropped, in the 
sides. Before the ends and sides are put together, grooves must 
be cut at A and B, in the ends to receive the central partition 
A B, which should be nearly twice wide as the sides. This 
piece of wood must be cut in the shape shown at C in Fig. i and 
pierced with a longitudinal hole, as at D, for convenience in 
carrying the box. Grooves must then be made in the sides at E, F, 
and G, and in the central partition at, H, K, and L, to receive 
the partitions £, K, H F, T. G, the tops of which must be flush 
,with the edges of the sides and ends. 

The centred partition in which the handle will be formed should 
be of the same thickness as the sides, and the grooves made in the 
end pieces for its reception should correspond in width. The 
cross l)artitions should be made from ^ in. wood and the grooves 
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for these wMl therefore be narrower. In each case the depth of 
the groove should be about j in. The side of the box with two 
partitions should be put together first and the partitions secured 
from moving hy^ means of brads driven into them through the 
sides. ^Then the partition EK should be inserted, and the 
remaining side put on ; or, what may be better, the ends and 
partitions may be first bradded to the central piece, and then the 
whole locked together by putting on the sides. Lastiy, the 
bottom must be put on, which should be nailed to the sidi^ and 
ends, and project slightly beyond them, as shown in the plan in 
Fig. 2. ' - 

Housemaid’s Box. — ^Now simple modifications of this kind of 
box will do for the housemaid’s box. and the knife- box or plate* 
box. The housemaid's box will only require a central division 
and one subdivision, as at H F or L G in PI. L, Fig. 2, for the black- 
lead dish. The box for knives or plate will require file central 
division only, but it should be made of mahogany, and, when in- 
tended for silver, be lined with green baize. Sometimes knife 
trays, especially when intended as a means for collecting the 
knives and carrying them from fable after they have been ased, 
are made with the sides and ends slightly sloped, so that the 
bottom is narrower and shorter than the area enclosed by the 
upper edge of the ends and sides. 

Thus for boxes of a plain ordinary description — and it may be 
noted here that the method to be employed in making boxes or 
cases of every description is precisely the same — first of all, the 
ends and sides are to be nailed or dove-tailed together, and then 
the bottom is to be nailed on from the outside. No ornamentation 
is required or desirable in boxes of this description. * 

Boies with Lids or Covei:;. — We may now consider boxes 
made with covers, the covers being attached to the receptacles 
or cases over which they are fitted by means of lunges. The 
sides and ends of all boxes must be, or should be, dovetailed to- 
gether, especially when the wood is not hidden from view by 
chintz, cretonne, or damask, or any other textile material, as in 
the case of an ottoman-box ; or by leather, leather-cloth, or 
painted canvas or hessian, as in the case of a trunk or travelling 
box. 

The cover of an ordinary box consists of nothing more than a 
piece of wood, or two or tliree pieces glued up and clamped 
together if necessary, cut Hush with the sides and ends of the box. 
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A slip of wood or a rounded moulding is then put round on the 
edge of the cover, and this moulding comes from i in. to g in. over 
the front and ends, and whilst improving the general appearance 
of the box, serves to keep out dust which might otherwise pene- 
trate more easily. This moulding is put on the front apd ends 
only of the cover. It must not be fixed on the back, as this 
would of course prevent the box from being opened. Some- 
times, when it is desirable to make a very neat job and to 
conceal the edge of the bottom from view, the lower edges of the 
back, front, and ends are rebated and the bottom is then cut so 
as to drop into the rebate. Again, when the edge of the bottom 
shows all round, having been cut flush with front, back and 
ends, and*^ nailed to them, it may be hidden by a moulding, or 
slip of wood with a bead as the top, nailed round the bottom of 
the box, so as to form a plinth. Lastly, when boxes are in- 
tended to hold clothes, tools, etc., and to stand on the floor, it is 
desirable to nail a slip or ledge of wood to the bottom at each end 
and, if the box be a large one, in the middle, so that there may 
be a free passage for air right under the box, as well as around 
and above. 

« 

Fittings for Wooden Boxes. — ^The fittings used for a wooden 
box are the hinges, the lock, and the handles. For small boxes, 
long narrow brass hinges, made like the iron butt hinges, are 
used, but for larger boxes a hinge known as a wrought chest 
hinge is used. This form is fitted with an iron strap which is 
screwed to the inside of the cover. In general character it is 
similar to the T-hinge, the principle being the same, although 
it differs somewhat in shape. 

Locks for Boxes. — ^The ordinary box lock is shown in PI. XIX, 
Fig. 2 . This must not be confounded with the hasp-lock used for 
trunks and portmanteaus, whose (sonstruction will be explained 
presently. To fit this lock, an indentation of sufficient depth to 
receive the plate is cut in the edge of the front of the box, so that 
the upper surface of the plate may be flush with the edge of the 
box. The inner surface is then recessed slightly to receive the plate 
but a deeper hole or indentation is cut away to receive the box 
which holds the bolt, etc., of the lock. A hole must then be 
made through the front to admit the key the barrel of which 
fits on over the peg or spike. Care must be taken not to cut 
away any more wood than is necessary to admit the box 
of the lock, otherwise there will be nothing to hold the 
screws which pass through the four holes and which fasten 
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the lock to the inside of the lx>x. Lastly, the link plate or 
hasp must be screwed to the inside of the top in sudi a 
position that it may drop easily into the lock. This posi- 
tion may be pertained after the lock has been fixed by lock- 
ing the loose hasp in and letting the lid fall sharply on tiie 
sharp points projecting from the upper part of the plate. It 
should then be unlocked, and if the lid is carefully hfted, the 
link plate will be found on the lid in the exact position in which 
it is to be let in. There is no great difficulty in fixing a lock of 
this kind, but it is a piece of work of some nicety and requires 
time and care. 

Boxes, especially when filled, are heavy and awkward to move, 
and for this reason it is desirable that iron handles should be fixed 
to them, one at each end. The handles commonly used for this 
purpose are shown in PI. XIX, Fig. i. To a plate in which are 
four holes for screws, two projections are attached. In these pro- 
jections are holes into which are inserted the ends of a swing 
handle, the ends of the handle being constructed in such a manner 
that the handle will lie flat against the plate, or be turned up- 
wards just so far that it stan^ out at right angles to the plate 
and no farther. 

The Tool-Box. — ^The remarks that have been made refer to the 
construction of boxes generally, but they will be found applicable 
in many points to the boxes which we are now about to describe. 
Of these we will first take the tool- box, because it is one which 
the amateur must have, and which, without doubt, he will desire 
to make for himself. 

The general mode of construction having been dealt with, it 
will only be necessary to consider convenient methods of arrang- 
ing the interior. First, it is necessary to point out that the lid 
or cover of the box must bq made deep enough to receive a num- 
ber of tools to be held within it. A depth of in. will be 
sufficient. The rim of the lid should be of the same thickness as 
the ends of the box and made to fit exactly upon the lower 
case. A hasp-lock, such as is used for a trunk, would be 
suitable for a box of this description, but a box-lock may be 
put on equally well. Within the lid may be placed the hand- 
saw, tenon-saw, square, key- hole saw, pincers, drill and a few 
smaller took. The best way of securing the tools is by means 
of blocks with small buttons of hard wood attached in such 
a way that they may be turned over the took and keep them 
in place, with loops or ledges to take the blades of the saws^ 
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square and similar tools. Below, on the bottom of the box, 
large tools, such as planes, the wooden mallet, oil-stone and 
hammers are kept with the long large rasp used for wood. 
Along the back, strips of leather n^ed to hold small tools 
such as bradawls, ^mlets, files, etc. At the top of the nght- 
hand side of the box is a till with a cover in which may be' kept 
such tools as chisels, gouges and the various kinds of boring 
bits used with the stock. On the left-hand side of the box are 
several sliding trays arranged over one another and divided into 
compartments for screws and various small fittings and iron- 
mongery commonly used in carpentry. Nails are better kept in 
the nail-box than within the tool-box. Below the tray, on the 
right-hand side and covered with a sliding panel resting on slips 
nailed to the side of the box, is a recess in which the glue-pot, oil- 
can, and bottles of varnish, etc., can be put away ; whilst beneath 
are two smadl drawers, which may be dispensed with if the box 
is not deep enough for them. 

The kind of tool-box just described will be found very useful 
by the majority of amateurs ; but for those who may not like 
this method of arranging the interior, and who may require more 
room the longitudinal section (Prate L, Fig. 3), shown in part 
only, of a box 2 ft. 9 in. long by 16 in. broad, may prove accept- 
able. This box is 21 in. high, the thickness of the wood of which it 
is made and the depth of the different coTupartments within being 
shown in the figure. Ledges A, on which the box stands, are 
nailed to the bottom, and round both the upper and lower edges 
of front, back, and ends slips of wood are nailed, forming a plinth 
B below, and a projecting ledge C above. To the ends stout 
pieces of wood D are nailed, through which arc passed pieces of 
rope to serve as handles. The hd £ is made with a double rim, 
so that the inner rim F rests on the box, and the outer rim G 
on the ledge outside, nailed round tjje top of the front, etc., so 
that the box is dust-proof and almost watertight. Within are 
three trays, H, K, L, each about 2^ in. deep, resting on ledges 
M, N, O, graduated to take the trays, and screwed on to the ends 
inside the box. Below the third tray L is ample room for all 
large and heavy tools — sneh^as planes, etc. ; ^e saws can be 
secured to the top of the box, within the lid, as in the foregoing 
example, and so can the square and bevel. All the other tools 
can be ifisposed in the trays as may be most convenient. Some 
readers might object to this arrangement that considerable loss 
of time and trouble would be involved in lifting out and replacing 
the trays in order to get at the tools which are stowed away in 
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them: This, howeyer, is obviated |>y making the trays just half 
the width of the box, and fixing rings or knobs to the front, by 
means of which they may be moved on the ledges from the back 
to the front of the box, thus exposing the interior of any of the 
trays without touching the others. Thus it will be seen at once 
that thp tools In the bottom of the box can be taken out and put 
back again at pleasure without removing the drawers or trajrs. 
This mode of making a tool-box and fitting up the interior is 
recommended to the amateur as being very convenient, enabling 
him to get at any tool he may require without delay or trouble. 

Travelling Trunk. — In recent years.the travelling trunk has been 
largely replaced by the leather trunk, the basket travelling trunk 
and telescopic baskets, but for the assistance of those who may still 
prefer the older and more substantial form we may proceed to con- 
sider the construction of a travelling trunk suitable for general 
use. A trunk should be made m such a way as to provide three 
compartments below and a tray above (in which suits or dresses 
may be packed without creasing t hem). The dimensions of such a 
travelling trunk may be left to the discretion of the maker, who 
will know his own requirements, ljut for ordinary purposes a box 
3 ft. long, 18 in. wide and 15 in. high will be found to be of useful 
size. First of all, the case or lower part of the box must be made 
in the usual manner, and as the box must be covered with leather 
or canvas, which should be painted, the sides, ends and bottom 
may aU be nailed together to save the time which must otherwise 
be expended in dove-taihiig ends and side. The cover must be 
made to fit exactly over and flush with the sides and ends. The 
top may be flat or rounded. There is no difficulty in making an 
arched or domed top. All that is required is to cut the two ends 
of the cover in the form required, and then to nail boards across 
from end to end, bevelling the edges of the boards as may be 
necessary, so that they may be brought accurately and closely ^ 
together. The case and the cover must be connected with hinges 
and a hasp-lock fitted, the lock itself being put on from the outside 
of the box, and the hasp that fits into it to the outside of the cover. 
We will speak presently of the mode to be adopted of finishing 
off the exterior of the box, and turn at once to the fitting up of 
the interior. 

To divide the box into three compartments slips must be nailed 
to the sides so that each pair forms a groove, and in the grooves 
thus formed a thin board slips up and down, removable at 
plea.sure, so that if necessary the box may be thrown open from 
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one end to the other. Thd ixtility of the boards, is manifest, 
for while the outer compartments may be closely packed 
with under-linen, etc., the central one may be occupied with 
hats and bonnets without any chance of their being crushed ; 
or, if these be carried in a separate bonnet-box or basket, with 
boots and other articles that it may be desirable to keqp apart 
from the wearing apparel. 

The tops of the slips that form the grooves, the tops of the 
boards that divide the box into compartments, and two ledges, 
screwed on, one to each end, inside will form a sufficient support 
for the tray — ^which is a frame 3 in. or 4 in. in depth, with a few 
pieces of webbing stretched across it, and nailed to the edges to 
form a bottom. The tray should not be made to fit too tightly 
within the sides of the box, but so that it may slip in and out with 
ease. The tray should project above the top of the case, so that 
the cover closes down over it when the box is shut. The use 


of the domed top is now obvious, for it is clear that there is more 
room for dresses, etc., that may be laid in the tray than if there 
had been a flat top to the box, fitting close over the tray. As the 
box is to be covered with some kind of material, such as leather 
or canvas, it is not necessary that the boards of which it is formed 
should be planed up on the outside, though it will be well to smooth 
them over on the inside instead of lining or papering the box 
within, a plan followed by the professional trunkmaker, not so 
much for the sake of ornament or neatness as to conceal the 


roughness of the boards which are left unplaned. For a box of 
the dimensions given above, sound board of ^ in. or at the utmost 
I in. in thickness will be suJSicient. If the wood be thick enough 
butt hinges of brass may be used or hinges consisting of two 
straps connected by a pin maybe screwed on from the out- 
side and made to form part of the ornamentation of the box. 
Strong tapes should be attached to the cover of the box at one 
end and the case at the other torprevent the cover from falling 
back too far when the box is opened. 

Leather will generally be found to be too expensive for 
the material to be used for the outer covering of the box 
and the amateur may save considerable outlay in this respect, 
by using canvas or hessian which must be painted black 
after it has been stretched over the top and sides, and securely 
nailed to the edges. American leather-cloth has a nice appear- 
ance when first put on, but it is very susceptible to injury 
from rough usage at railway stations when travelling. When 
the canvas has been put on and painted, a ledge of wood 
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should be nailed all round the bcVtom to keep it from coming 
,into contact with any surface onVhich it may be placed, and 
which may possibly be wet. A flap of leather should be nailed 
all round the cover, so as to keep out any water which might 
otherwise penetrate when the trunk is exposed to the rain. TOs 
strip of leather should be nailed along the cover about } in. above 
the line where the cover and the sides meet. A strong strap and 
buckle should be placed on each side of the lock to take off part 
of the strain from the hasp of the lock. Lastly, angle>irons 
lacquered with black varnish should be placed along the edges 
of the box ; those at the bottom having been put on before the 
ledge, to which reference has been made above, is nailed to the 
bottom. ^ 

Drawers In Artloles of Furniture. — ^A drawer is a box without a 
cover, made in such a manner that it may be easily pulled out 
from or pushed into a case or frame which is specially made to 
receive it. An assemblage of drawers, fitted into a single frame, 
is called, together with the frame in which the drawers are placed, 
a chest of towers. Drawers enter into the construction of many 
articles of furniture, as, for example, library tables, kitchen tables, 
side tables, dressing tables, washstands, wartobes, kitchen 
dressers, and cabinets ; the principles of construction, however, 
are in every case the same, and on this account it will be more 
convenient to consider the construction of the tower separately, 
without special reference to any article of furniture of which it 
may form a part. 

Principles of Construction of Drawers.— A tower, as a general 
rule, must be rectangular in form. The only exceptions to this 
rule are in drawers that fit into chests of towers having rounded 
or elliptical fronts, when the front of each tower must of necessity 
be curved in accordance with the shape of the frame in which it 
is placed. The way in which a tower is made may be under- 
stood from the diagrams in Pi. L, of which Fig. 4 represents 
the elevation of a tower when seen from the side, and Fig. 5 
the section of a tower. Fig. 4 shows how the front, back, and 
sides of a tower are dovetailed together. As it is desirable that 
the front of the tower should present one unbroken surface, 
the outer end of each side is dovetailed to the ffont, as shown at A. 
The details of this particular kind of dovetailing have been given 
in full in Part I, Chap. V, and need not be repeated here. Grooves 
are made along the inner surface of the front and sides a short 
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distance, say | in. above the! lower edge, to admit the bottom, 
which is made of thinner wof;d than the front, back, and sides 
of the drawer. The back of the bottom generally projects a 
little beyond the sides, as sho\m in both figures at D, and the back 
of the drawer reaches and rests upon the bottom a$ shown between 
C and D in Fig. 5 . The mortises and tenons are glued up. 
and the edges of the bottom are glued in front and at the sides 
and the pa^ are then put together and closed up, nails being 
driven through the tenons of the sides into the front and back 
to aid in keeping the whole together. 

The lower edges of the sides of the drawers, as shown at E F, 
act as runners on which the drawer is pulled out and run in. As 
the edges of the sides of the drawer are the only parts that rest 
on the framing within when the drawer is in motion, it is obvious 
that the friction is far less than it would be if the lower surface 
of the bottom were in the same plane with the edges of the 
sides. Sometimes the bottom is strengthened by putting small 
blocks in the angle formed by the lower surface of the bottom of 
the drawer and the inner surface of the sides just below the groove, 
as at G H and K. The' method of fitting the lock is similar to 
that already described in the ^case of the ordinary box-lock. 
Considerable care is necessary, liowever, in cutting the bolt hole 
in the rail above the drawer, as the slightest inaccuracy will be 
sufficient to prevent the bolt from being raised when the key is 
turned. The best way to mark the position of the hole is to 
smear the top of the bolt with black paint and after the drawer 
has been shut to turn the key smartly several times so that the 
bolt is forced up against the rail. The portion of wood to be 
cut away for its reception will thus be marked on the rail. 
The hole may afterwards be cut with the special tool known 
as a drawer lock chisel. When the knobs, which serve as 
handles to pull the drawer out or push it in, arc put on the 
drawer is complete. • 

Drawer handles and drawer pulls, in brass or other metal, may 
be obtained at the ironmongers in a great variety of more or less 
ornamental patterns. Handles suitable for chests of drawers 
and office or sliop furniture are shown in PI. XIX, Fig. i. 

Pigeon holes. — ^The principles which govern the construction 
of a nest of pigeon holes for the reception of paper or the storage 
of phonograph records are shown in PI. L. Fig. 6 , which will serve 
thu purpose as well as a more Elaborate drawing of a complete 
set with a much larger number of holes. The size of the pigeon- 
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holes and the length, breadth and iepth of the entire framing 
having been determined, two boards/A B and C D, must be cut 
and planed up for the top and bottojn, and two others. A C and 
B D, for the sides. Grooves must thin be made in the top and 
bottom on the inner surface at £ and F for the reception of the 
vertical {Sartition £ F and also on each side of the partition at 
H and K and the inner surfaces of the sides at G and L for the 
reception of the horizontal partitions G H, K L. When this has 
been done the pieces of wood A B, CD, AC, and B D must be 
put together — dovetailing at each angle of the frame is the 
most d^irable and efficient mode of joining them — and then 
the upright partition E F must be gently driven into the grooves 
cut to receive it, and lastly the horizontal partitions G H, K L. 
In the small set of pigeon-holes under consideration it is unim- 
portant whether the vertical or horizontal partition be in one 
piece. A safe rule for general guidance seems to be that wheti the 
length of the pigeon-holes is greater than the height, the horizontal 
partitions shall each be in one and the same piece from side to side, 
the vertical partitions being grooved into them and the top and bottom ; 
bvd when the height is greater than the length, the vertical partitions 
shall each be in one and the same piece, and the horizontal partitions 
grooved into them and the two sides. 

Such is the general method adopted in maKing pigeon-holes. 
Many modes of ornamenting them will readily suggest themselves 
to the amateur — as for example, by a pair of doors panelled and 
adorned with fret-work ; but this may be left to the maker's 
good taste, judgment, and requirements. They may be easily 
turned into a set of drawers for holding small articles, as is 
often done in chemists' shops and many houses of business, 
where a number of small, convenient receptacles for many differ- 
ent kinds of small articles are required. 

Chest of Drawers. — We may now proceed to a consideration 
of the framewoik of a chest of drawers, which is, in fact, nothing 
more than a set of very large pigeon-holes ; but in order to save 
material and tc render the article less weighty when completed, 
only just so much of the framing is inserted as may be absolutely 
necessary for the support and division of the drawers. For this 
reason the framework of the chest of drawers may be looked 
upon as being a set of skeleton pigeon-holes. 

In the construction of a chest of drawers such as that shown in 
PI. L, Fig. 7, the sides and bottom of the framework may be of 
inch pine about 18 in. wide. The bottom is run into a V-shaped 
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gxpove in the sides as thff aJSords continuous support to the 
e^es on both sides and doef away with the unsightly appearance 
that would be presented ifjc were mortised into the sides. The 
bottom should be blockecf round to impart additional strength 
to this pSrt of the structure. The cross pieces A and B are 
dovetailed into the top edges of the sides, and tbe«'e serve as ties 
to hold the udes together. The ledges C, D and £, upon which 
the fronts of the drawers will rest, are also mortised into the sides, 
but the ends of the tenons must not appear on the outer surface. 
The ledges or bearers which run from each of these to the back are 
also attached to the sides by screws after being glued in position. 
A piece of inch stuff-— 3 in wide or a little more i& halved into 
the top rail A as shown at G. A horizontal ledge H is mortised 
into this upright and the rail C, to serve as a bearer for the sides 
of the small top drawers ; and in order to hcepthem apart when 
being drawn out, an upright, K, is mortised into B and C and a 
vertl^ rail about i in. or ij in. deep screwed along the untre 
of H. The interior is now complete and the back must be put 
on. This consists of alternate pieces of ^ in. and | m. stuff, the 
edges of the thicker pieces being rebated so as to cover those 
of the thinner ones. Thus the surface of the back is, on the 
inside, flush throughout, but on the outside, one piece projects 
beyond another. The two outside pieces neirt to the sides 
should of course be thick pieces. The ends of these uprights 
are nailed to the top rail A and the inner edge of the bottom, and 
the sides are nailed down to the thick pieces of the back on each 
side. • 

Lastly, a top is made of inch pine, flush with the thick pieces 
of the teck behind, but projecting z in. over the sides and front. 
It is screwed on to A, B, F, and L from the inside. It may be 
pointed out that F and L are ledges screwed to the sides for this 
purpose, running from the top-rml B to the top-rail A. The sides 
are made in one piece throughout, and are cut out at the bottom, 
as shown at M. Pieces are then attached to the front at N and 
O, to give the appearance of dwarf legs, on which the chest of 
drawers seems to stand. A moulding is run round the top of the 
case in order to take ofE the harsh appearance of the sharp rectan- 
gular edge. Sometimes the bottom is moulded and projects 
slig^ly beyond the general plane of the front, and instead of 
dvKSdrf legs or feet, as shown in the figure, the sides are not carried 
below tte bottom, but blocks are screwed on to the bottom at 
each angle m which short turned legs or knobs are inserted. 
The fronts of the drawers should be made of inch wood, and the 
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siiA'sanil back of in. stuff, J in|stu/f, or in. being used for 
fcottom, whicli is run into grVovos cut in the inner surface 
ot the fi ont and sides as already ciscribed in the section devoted 
to tlie construction of drawers. )When finished, the cht'st of 
drawers, and in^leed all artjcl?" </rfurniture made of pino, may be 
paintetl tnef grained, or stained and varnished, or Rrcnch- 
polisliod. 'j 

i 

Cnpboaids. — ^A cupboard may be fixed or movalde, that is 
to s.iy, it may consist of a recess in a room wliieh is tovered 
m by a frame and doors hung within tiie frame : or it may 
be made with sides, bottom, top, and ])ack, lik** the case 
or frame* of a chest of drawers, having doors in front. It is 
maujfestly impossible, as it is also unnecessary, to describe all 
the diiferent positions in which cupbo^u'ds may be construeted, 
or all the different articles of furniture which partake of the 
n.ature of cupboards ; wc shall therefore confine our descriptions 
to the method of fitting up a recess by the side of a firepl.ice ;is a 
cupboard, and the mode of making a small portable cujiboatd, 
and of making and fixing the old-fashioned but UM'ful corner 
cupboaid. # 

Let ns suppose, first of all, that we are about to make a cup- 
board in the recess of a room alreaily finished. There is a 
skirting round the room which must not be cut away cis we may 
tle.siie to remove the cupboard at some time or othc*r and to 
leave the recess and skirtings undamaged by our ojicrations. 

( hir first care is to make a frame with a door or doors hung within 
it. Part of the frame may be cut away so as to fit over the 
skirting and to abut against the surface 'of the wall, or a slip of 
wood may be nailed to the side of the cupboaid so as to fill up 
the intervening space. It must be left to the option of the 
maker whether he will have a rail across the frame at the bottom ; 
if not, the sides must be kd]pt in place by nailing a thin slip of 
wood across them and leaving it until the fnuiie is fixed. The 
frame being ready anti the door hung within it, thou dv removctl 
temporarily until the frame is fixctl, arrangements must now 
be mad(; for fixing it. h'irsf, nail tw'o slips of wood to the floor 
against the skirting, and to the wall at the required height fix 
ledges. On these ledges the top of the cujiboard may be laid and 
fastened clown. To this top the top rail of the frame is to be 
nailed, the bottom of each side butted against the skirling and 
secured to the floor by skew-nailing. When the frame and top 
are complete the doors may be re-hung. If the recess is to be 
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fitted up with shelves, lc(l(;es be nailed to the wall on ea'h 
side to su])port them. 4 * V 

If a dwarf cupboard is to be ml dc,the same plan is to be followed,* 
but in this case the top mayfoe of in. or in. stuff., or if 
tliinner stulf be used, an appeianr^ of thickness should be given 
to it by nailing on a strip of wood of a moulding to y.e edge of 
th(‘ slab. The top should project beyond the su/facc of the 
frame and doors ; but if a slip or moulding be naik 1 to it, the 
edge of th(' top may be flush with the frame, and the 'pi ejection 
made by the slip or moulding which may be nailed to it. 

Small Portable Cupboard. — We will now proecn-d to consider 
how a small portable cupboard may he niatle which, with various 
slight modifications, may be made available for a variety of 
jiurposes and situations. Such a cupboard is very closely 
allied to the sideboard, and niaj^ be easily adajited to do duty as 
si.ch. It will be understood that this and all other article's of 
furniture which may be desriibed in this chapter may be 
gi.tined, or stained and varnished, or French-polished. Tin* 
st}’l(* in which the amateur may decide to finish his work must 
be left to himself. 

The sides are made flush throughout from top to bottom, 
and to these the panels and frames which form the doore arc 
hung. The back is made in precisely the same way as the 
back of a chest of drawi rs, and the top, when a simple top 
like that of a chest of diaweis is> used, is put on in a siinihir way. 
In some cases it may be coiivtnient that the top of the cupbo.ird 
should slope so that it may be used for a desk with a ledge 
at the back. To make the desk, ledges must be screwed to 
the side and a rail mortised into them in front against which 
the top of the cupboard may n'st when closed. The sides of the 
cupboard may be carried high enough to form the sides of the 
desk, and a flat piece must be nailed across, to which the lid 
of the desk must be :-t< ached with hinges, but in this case 
allowance must be made for the projection of the desk beyond 
the cupboard front. If, on the othir hand, it is not desired 
that a desk shoiiltl be above the cupbo.u(l, the sides should be 
carried up square so th.d a drawer may be put at the top 
instead of a desk and a ledge carrii-d round to prevent things 
from falling olf, but in the case «)f the desk the ledge will lie 
carried only as far as 'he beginning of j he slope. Brackets at 
tlu* sides form a useful addition to the cupboard, especially in a 
small room. 
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.J^j^ruction ol Three-eornercd Cupjoard.— The old fa'shioncd 
t^^ec-co^ne^e(l cupboartl for the joiiieris of rooms is now very 
l)?l(loin seen except in old farmhouses and cottages. Its 
modem representative consists o*‘ three shelves decreasing in 
size from the Jowest to the hi^ncst, set in side pieces which 
fit agaiiTv't the walls of tne room and are ornamented with 
fretwork. In this form it is little more than a bracket in 
three tiers, ;knd it is suitable for notliing else than a stand for 
china and other curiosities of value. There are many places, 
however, in which a comer cupboard sliut in by a door, and thus 
rendered a receptacle in which articles can be kept under lock 
and key, will be found not only useful but appropriate, and for 
tins leason some remarks are now added on its general construc- 
tion and the method of fixing it. 

For all practical purposes, tlie plan of the three-cornered cup- 
board given in PI. L, big. 8, will be sufficient tosiiow the amateur 
till* general principles of construction of article's of this kind. A 1? 
and 1’ C are the sides of the cupboard, which must be dovetailed 
together at right angles, so as to fit against the walls that meet 
and form the comer of the room. The common method of pro- 
cedure is to bevel off the edges 9i these sides at an angle of 43®, and 
fit against tln'm a frame shown by the double dotti'd lines A F and 
G C. To this frame the door (i is hung. Now it is clear that when 
a corner cujiboard is made in tins way its capacity for holding 
articles, such as cups, jars, etc., is very limited, the comers at 
F anil G being almost iisclesi.. The holding capacity of the 
cupboard may be increased without increasing the size of tlie 
sides, b}' dovetailing or otherwj'-e fixing sides ris shown at A D and 
C F at right angles to the main sides A B, 1> C. The sides A D 
and 1) C will serve as the frame for the door wdiich may be hung 
to either of these side pieces as may be most convenient. In the 
figure, the door D E is shown as being hung to C E by liinges as at 
E. Wliiclicver W’ay the capboard may be made, there no 
necessity for stops inside, as the edges of the shelves will furnish 
stops to stay the inw'ard progress of the door. To receive the 
shelves, ledges as at F H and H G should be screwed to the 
interior of the sides A B and B C. 

When the clipboard is made wdth a projecting front, as indi- 
cated by A D, E C, the corners :it A and C arc rendered useful. 
With regard to other details — which would appear in a drawing 
of the elevation, but which is not given, as the amateur will be 
capable of working this out on paper for himsc'lf- -according to 
the first plan the top and bottom should be added to tlie sides 
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first of all, and the frame injwhich the door is hung mt^'^e^to 
cover the whole, and be flush fvith the outer surfaces of bothAop 
and bottom. According to tli^econd plan, in which the cupboara 
is made of greater caparity,jthe bottom of the cupboard may 
be brought beyond the linos JC C, a^ shown by the 

outer dotted lino, and neatly rounded off in the form 6f a bead. 
The top, in this case, may also be nailed on over the door, but 
flush with it, and not going beyond it ; and a RJge may be 
scrow’od firmly to the upper surface of the top, flusli with the 
edge that appears over the door, in order to carry a neat moulding 
or crestboard, which will impart an api)io]>iiate finish to the 
top. This may be ornamented according to the taste of the 
maker. 

To support the cupboard, ledges should be nailed to the wmII 
in the same manner .is for the suppoit of the shelves within the 
cupboard at II and H G, and to these a r.ii) may be mortised, 
running from the outer end of one ledge to the oiitiT end of the 
other, forming with them a skeleton shelf on wliich the cupboard 
may rest, lo keep the top of the cupboard clo^e ag.imst the 
wall, two pieces of iron may be sciewed lo the sides and a 
brass headc d nail driven through tlie holt* in the tup of each 
iron. 

The Wardrobe. — The wardiolie may be describeil as a conx- 
biiiation of the cupboard and chest of drawt'is, as most wardrobes 
are made with a cupboard at lop and a deep di.iw'er below'. It 
is not likely that the am.aeur will ever prt.ceed so far in joinery 
as to construct a wardrobe ; he will, in all probability, be con- 
tent w'lth Jitting up a recess in a beilrooin as a hanging closet ; 
but for those who would like to try their hand at such a piece of 
work, details of the construction of a very useful wardrobe arc 
given below. 

Th(' body of the waroiobe, must b* made in two parts with the 
cornice aliove .nnd the pi. nth below ^ pai ate. Suit.dde j^roportions 
for such awaiiliobe as this are 7 ft. high, including plinth and cor- 
nice, anil 4 ft. b m. wide. Its depth should be itS in., without the 
doors. Allowing in. for the plinth and the s.ime for the cornice, 
the size of the yrarts or carcases in which the wardrobe is made is 
6 ft. 4 in. by 2 ft. 3 in. The back c d e of the frame of each ])art 
must be rebati'd to allow of a I m. liainccl back, or a back may 
be put in as already describe d for a 1 best of drawers. '1 he sides 
of tlic flame should he in.id<* of r| in. stuff, wt 11 planed down. 
In the part to the right hand is a hanging cu[)board with 
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a -iitil for pins or hooks for clothes. At the bottom is a 
icqj box for hats and bonnets.-, The front of this box is a 
fixture, and the top slides in and irut. The part to tlie left hand 
is made to contain six trays abo'^ for clothes, etc., which pull 
in and ont, apcT two draweis below, the lower <lrawer being of the 
same Septh as the bonnet-box in the right-hand compartment. 
The trays run in grooves made in the sides of the compart- 
ment in which they are placed ; they are i in. apart, and arc 
about ()} 111. deep, with 3 in. fronts. They have very much 
the ajipeaiance of six small butlers' trays fitted in one above 
another. As there is the depth of i in. between the tray.s, the 
amateur will find it easier to screw ’ in. ledges on to the sides of 
the compartment, on which the trays may nm, instead of plough- 
ing grooves in the sides of the compartment and making the 
bottom of each tray to fit the grooves. The drawers at the 
bottom are 8 in. and 10 in. in depth respectively, and as the deptli 
of the lower cli.LWtT and hat-box correspond, the latter m the 
right-hand compartment must also be 10 in. deep. 

When the two compartments are finished, the plinth is 
framed so that the compartments may drop within it, and a 
moulding placed round the *top. The plinth must be made 
broader than the compartment to allow foi the doors, which must 
open and .shut just clear of the moulding and over a slip of wood 
wliicli is nailed to the top edge of the plinth, i '//z/;/ tljeinonl iing 
and flush witli the top of il. When the comf’ai timmls have been 
placed snlc by side of the plintli, two or tliiee screws may he 
ilnvoii through the innet side of one compartment into the 
adj:ic«’nt side of the other to keep tlkin firmly U'geMui 

With regard to the (hois for the coripartments a fintia' 
is made to rcc'eive a circular luMded panel. The woc’"! i-sed 
for the frame sliould be i|- in. tl'K'k nl.en jdaned iluwn. ami 
the hanging styk* .should to* 42 m. wide and the l.dliiig s<yi»* 
2I in. wide. The doors are bung to the outer side of eacdi 
compartment. The paiuK, if deMred, may be hlkd with a 
miiror. In this case, a strong panel must be put in behind the 
gl.iss. For the cornice a frame is made similar to the plintli but 
flasli with the sides and projecting only in the front. A moulding 
is lailed on to the edge of the frame which drops sliglitly over the 
top of the compartments. The door is made to work clear of 
the moulding, the S])ace between the moulding and the frame 
being filled up as in the jilinth with a small piece ot weod of the 
necessary thickness. If made of deal, the wardrobe sliould be 
stained and varnished or French polished. 
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Kitchen Dresser. — The amaienr will not in all probability • be 
calloil upon to make a kitcheri dresser, but by way of providing 
additional accommodation of tliis kind he may desire to fit up a 
recess in a kitchen or sculler^. To this end a brief description 
of l!)c kitchen dresser and the way in which it is mside may prove 
of use to some of our readers. 

In the general construction of a kitchen dresser, a deal board 
about 1 2 in. thick is made to form the dresser board or principal 
shelf. This board is supported at either side by two solid 
ends which in their turn are framed into a plinth, consisting 
of a platform made of boards nailed on runners. The ends 
of the dresser arc mortised into the outer runners on each 
side and the boards forming the platform are nailed to those and 
to two or more cross-pieces framed into longitudinal pieces 
of the same tliickness at front ami back. To the broad fnamc 
thus made it is desirable to form a back with match-boarding 
or with boards, jmt on as in the chest of drawers— that is to say, 
thick and thin boards in alternation, the edges of the thicker 
boards being lebatcd so as to fit over the thinner ones. A slip 
of wood must be nailed in front of the framing of the platform 
below, to conceal from view fhe space underneath. Along 
the front of the dresser a frame is inserted to receive two or three 
drawers, and under that part of the frame which divides any 
two of the drawers, whether they be two or three in number, it is 
desirable to put uprights, to help support the dresser top, and fo 
prevent it from sagging in the middle from its own weight, which 
is often the ca.se with large and long dressers. The framing on 
which the drawers run is made in precisely the same way as that 
which receives the two small lop drawers in a chest of drawers. 
The space below the drawers may be closed with doors or left 
open, as may be thought desirable. When left open the platform 
is painted black, and constitutes a “4)ot-boar(l " on which sauce- 
pans, kettles, etc., are placed when not in use. 

On each side of th(' c vp, and on the inner part, two upright 
sides are mordsed, and into these are mortised shelves, tlic 
lower shelf in evi ry case being narrower 1 han the one immediately 
above it. Ledges are nailccl along the upper surface of tiuse 
shelves and along the top to sii])j)ort plates and dishes, and 
hooks are screwed into the front edge on which jugs and cups 
are suspended. 

The lowest shelf in the dresser, whicii is formed in reality by 
the inner part of the dresser- top, is roiCTvcd for cheese-plates ; 
the shelf next above for pudding-plates, the next for dinner-plates 
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and'l^e top shelf for large dishes. When soup-plates au fre- 
quently used, it is as well to have, if possible, an extra 
sh;plf. The dresser is finished with a comice and moulding 
above. That it is desirable to make the sides of the dresser 
so that the higher a shelf is the* further it projects, is mani- 
fest frqm the .fact that the jugs which are placed on the hooks 
fixed to the higher shfdves hang out clear of those on the shelves 
below, and can be easily reached and removed without touching 
any of those beneath them. The space behind the shelves may 
be filled with match boarding or left open, as may be desired ; 
it is better, however, to fillup wilh match boarding, which, when 
painted can be washed when necessary while a coloured wall 
cannot be cleaned in this manner. 

Bookshelves. — h'rom draw'ers, wardrobes and dressers we 
may pass on to bookshelves which the amateur carpenter will 
he more likely to make tor himself than any of the pieces of 
furniture previously dealt wi+h. The shelves may be made of 
onlinary deal about ij in. thick or the spruce boards of which 
egg-boxes are made, being both light and strong, will be found 
suitable for the purpose. Out of the w'ooi 1 forming an egg- bt>x it is 
possible to make a small set of bookshelves with plinth anti 
coin’ce which when cleaned up, stained and varnished, will 
betray no traces of its origin. W’e will begin by giving instruc- 
tions for making a set of shelves of this kind and then proceed 
to others of more elaborate construction and superior finish. 

hirst of all, four nice clean pieces of board must be selected 
for the top, bottom and sides and these must be nailed or dove- 
tailed together as may best suit the amatc ur. The boards used 
in making egg-boxes are as a general rule thin and for this reason 
it will be bett( r to dovetail the parts together. Before the tenons 
and mortises are gluetl up and otherwise secured, ledges niu>t 
be screwed to the inner sides to support the ends of the shelves. 
The frame may then be put together, and the shelves, which must 
be flush with the edges of the frame, both in front and at tJie 
btack, can be slipped into their places and secured with brads 
through the sides. i 

In order to do away with the thin and unsubstantial appearance 
presented by the edges of the sides and to hide the end of the 
sifie ledges, strips of wood about i in. in width are nailed to the 
edges of the snles in such a way that the inside edges are flush 
with those of the sides. 

After this is done it will be as well to nail thick ledges of 
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wood to the outer surfaces of the top and bottom, to servo as 
foundations for the comice and the plinth n'spcctively. The 
comice is formed of a piece in front, and two side pieces. Wiese 
parts project beyond the top of the shelves all round. Before the 
front piece is put on, a stri^of leather should be nailed below 
it to its inner surface. This leather mu'it be exactly as long 
as the distance bet\\een the inner edges of the strips on the 
sides, so as to work in and out Irt'ely between them ; and when 
the shelves are completed strips of the Scune length should he 
nailed to the edges of the shelves, hinally, round the bottom, 
and having the upper 1 1 iges flush with the surface of the bottom of 
the frame which forms the lowermost shelf, pieces of wood, 
bevelled on the upper edge, should be nailed to the ledges attached 
to the bottom so as to form the plinth, which may, if the amateur 
desires, have a half-inch bead bradded on round the bottom. 
If the board of the frame which forms the lowest shelf has 
not been brought out far enough to be flush with the slips, 
these slips being diopjied into notches cut in the boards to 
receive them, the opening between the edge of the shelf and the 
top of the plinth must be filled up neatly and closely with a slip 
of wood of the proper si/e. The sides and front of the shelves 
may then be stained and varnished. The appearance of the 
shelves is much improved by the addition of two small brackets 
placed under the front of the comice or crest-board so as to 
appear to support it. 

In a similar manner a set of shelves without the ct'rnicc and 
plinth may be made to lix against the wall. In this case the 
shelves should be grooved into the siiles ami back and glued up 
and nailed. The sides may be* stop-chamfert d. 1 hese shelves 
are suitable for hanging in a recess, but it i.s advisable to make 
them the width of the recess or, if not, to fix biackets in the 
form of quarter circles on the sides in the same plane as each 
shelf. Upon these biackets china«.and other ornaments of a 
suitable height may b*- iilact d. 

These bookshelves lu -y, with a little contrivance, be adapted 
to form shidves on the top of a dwarf cupboard. In the first 
kind the plinth should be omitted altogether and tlie bottom 
of the framing that holua the shelves bo allowed to rest on the 
top of the cuiiboard or the sides be extended downwards and 
mortised into the boards forming the top of the cupboard. In the 
second example, the sides may be e> tended downwards, and 
also mortised into the top of the cupboard. In each ot these the 
most appropriate way of extending the sides is to carry them 
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(l(^wn wards in the form of a bold bracket sweeping outwards, and 
wl4^ei: at the bottom than at the top where the shelves commence. 
The extension thus made may be pierced with fretwork or carved 
in low relief, in accordance with the general character of the 
ornamentation. of the shelves. 

We -will nefw examine a simple but clfectual method of making 
bookcases or bookshelves that will be found particularly useful 
to the amateur, inasmuch as the shelves can be added to or 
deci eased in number at pleasure, and adapted to any kind 
of room or recess, no matter what its si^e may be. Being 
made in deal, stained and varnished or French-polished, the 
cost is but little for shelves that cover a considerable expanse 
of wall ; and as their construction is but very simple, they are 
such that any amateur may make for himself, even though he 
be not able to use his tools as well as he could wish. 

The endpieces and indeed all the standards that divide the 
bookshelves into compartments should be made cf good straight 
t;rain(’d pine, | in. in thickness after it has been planed down, and 
if t he shelve s be large and cover a considerable area of wall, it will 
be as well to have them i in. in thickness. There must be two end- 
])i^ces, but the standards between these may be as few or as many 
as may be necessary. In a long extent of shelving the distance 
b('twccn each pair of standards should not be less than 2 ft. 
or more than 3 ft. First taking the structure of an endpiece, 
which may be of any height, though 0 ft. will be found con- 
venient, one side must of course be left perfectly plain, but on 
the other and inner side a stout ledge about i in. square 
should be screwed and strips along both edges, notched 
for the reception of slides on which the ends of the shelves 
may rest. The standards an<l the other endpiece are made 
of precisely the same size, only in the second and opposite 
endpiece the ledges and notched strips must be screwed on 
to the reverse side, so that*the parts of the ends thus prepared 
may be inwards and facing each other when the ends and stan- 
dards are placed in position. In the standards the ledges and 
notched stri])s are attached on both sides instead of on one side 
only as in the endpieces. When the standards and endpieces 
have been placed in position at such distances from each other as 
may have been previously determined, a board is laid along the 
top from end to cn^l, and nailed or screwed — screwing is better 
in case of removals and taking the bookcase to pieces at any 
time-- to all the uprights. A'lili*ion,il lirmness is obtained by 
iiK'ans of a narrow board which i'' to the endpieces. 
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and standards all along the front. To this a moulding is 
attached above, and the cornice consisting of this moulding and 
the facia is apparently supported by carved brackets attacked 
to the endpicces and standards. Along the bottom a board 
about 15 in. in width, is attached to the endpieces and along 
the entire length ; and for the sake of rendering the bookcase 
substantial in appearance, another narrower board is screwed 
on in front ; the two boards, with tlie moulding or bead which 
is placed along the top, forming a bold and handsome looking 
plinth to the whole bookcase. The chief use of the moulding is to 
mask the outer edge of the bottom board which — as, indeed, are 
all the other shelves — is cut to form a shelf or platform to receive 
the lowest row of books, which will comprise the largest and 
heaviest among them. As this shelf can be removed at pleasure 
when all the books upon it are taken out, the open space below 
it affords a convenient place for stowing away imbound peii- 
odicals, rolls of maps and engravings, and the various papers 
which are usually put in the cupboards of the bookcase when it is 
made with cujjboards below and shelves above. The shelves are 
finished in front with scalloped strips of American leather-cloth, 
or embossed edging, which may be let into the under pari of the 
shelf close to the front edge with a tongue and groove or nailed 
along the edge with gilt-headed nails or studs. 

It will be obvious that the standards and t*nds will serve in 
any case, and that when it is necessary to extend the bookcase and 
add to its length, to accommodate an increasing stock of books, 
all that is necessary is to carry one end further on, to interpose 
a new standard, and to have new boards for the top, the facia, 
and the plinth. If it is needful to curtail the length of the book- 
case, it is merely necessary to take out a standard and reduce the 
boards that have just been named to the required extent. When, 
as may be the case in moving from one house to another, it is 
necessary to reduce or extend the K-ngth of the bookcase by a 
few inches only, it may be managed by bringing the standards a 
little closer together and shortening the shelves ; or by increasing 
the distance between any pair of standards — the central com- 
partment or compartmei'^s being the most suitable — and having 
new shelves for the space or spaces thus extended. It is almost 
needless to remark that it is always prudent to preserve old facias, 
plinth-boards, and shelves that have be**n replaced by others, as 
they may be loiind useful on another occiision. If it is desired to 
have gla.ss tloors to a bookcase of this kind, the notched strips 
should be placed farther in, and the doors made so as to be hung 
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to the ends or standards, their outer surface being flush with the 
oiilpRpart or edges of the ends and standards. When the bookcase 
is -fi fixture, doors are desirable for the purpose of keeping out 
dust, but when elasticity in the bookcase is desirable it should be 
made without .doors as described. 

• 

Expanding Bookcases.— An American writer has suggested 
. a very simple and ingenious method of making a bookcase on 
the expanding principle, and doing away with tlie necessity of 
parking and unpacking books on removal from one house to 
another. The plan, which is as follows, is well worth the atten- 
tion of the amateur. 

“ The cheapest,” the inventor says, ” is also in some respects 
the best bookcase. This is a box or case of boxes, of indetermin- 
ate number. The box is about 4 ft. long and 20 in. high, inside 
measurement. A shelf inns from end to (iid, dividing it into 
two sections, each, therefore, being about 9I in. high. Three or 
four of these boxc'S, placed one above the other, make a case 
5 to 7 feet high. An unostentatious base-board (plinth) 
below, and a moulding (cornice) above, will help to make it oma- 
nu ntal. If the two upper boxes are made a little narrower, and 
not quite so high, the bookcase presents a graduated appearance, 
which is, perhaps, an advantage. Tf youhaveocca.sionto move, 
you have only to turn your boxes over on the back, without even 
taking tlie books out, stuff paix'r or cloth about them, screw a 
board on the upper surface and they are safe.” To the above 
description we need only add that the plinth should be made in 
the same manner as that which has been desenbed for the ward- 
robi*, but higher, in order to keep the lowest row of books out of 
the way of dust from the floor. The coinicc also should be made 
in a separate piece and drop over the topmost box. It is advis- 
able, tt)0, that some method should be ailopted of connecting the 
boxes wlien piled one abdve anollicr. This may easily be 
effected by running a bead from top to bottom at the back or 
sides. This of course must be unscrewed before the boxes are 
taken down for removal. As a finish to the shelves, a strip of 
scalloped leather edging .should be nailed on. 

The amateur carp»'nter, who is fond of books and can manage 
to .ippropriatc a small room to himself as a sanctum or study, can 
now see how easily he may make for himself any article of 
furniture within it except his chair which he will do well to 
purchasv'. 

F rom what has been written in the foregoing pages the amateur 
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will doubtless find the way to make other useful things similar 
in principles of construction which, by reason of this similarity, 
need no mention in this chapter. 


CHAPTER X 

HOUSEHOLD FIXTURES 

Ap\rt from the actual construction of various articles of 
furniture, the aniJitepr meclianic will always find scope for his 
energies in connexion with the numerous fixtures, uhidher 
temporary or otherwise, which occupy a place in every hoii-rliold 
and, in the present chapter, we may proceed to dead with tlic^e 

Blinds, Blind Roller and Fittings. — The manner in which a 
blind roller may be made has been described in a previous 
chapter (sec p. 223). The present consideration is the fixing 
of the roller in position. The roller is usually supported on 
a couple of brackets, but how and where these brackets are to 
be fixed and the kind and form of brai ket which it will be con- 
venient to use depend largely upon circumstances. Assuming 
that the window is an ordinary window, that is to say, a frame 
finished on the outside edge of the inner face with a moulding, 
the proper places for the bracket will be just within the moiildihg. 
To ensure accuracy in ascertaining the length of the roller, it 
will be better for the amateur I0 screw up lus braclo is first, and 
then measure off the extreme hiigth betwiin them, allowing 
when cutting the roller not less than ^in., and not moiethaii i in., 
so ihat the roller may woik freely when suspiiided by mi'ans of 
the pins at either end on the brackets. In the bracket lor llie 
left-hand end a small hole is ma<le for the reception of the pin, 
and in putting up tlie roller the pin at tJiis end is first put into 
the hole in the left-h;.nd bracket, aild then tlie pm at 1heoth<r 
end is lifted over the nght-hand biacket until it is high eium di 
to (Iroji into the hook formed m it. When put in its j.lan* the 
roller should be turned quickly with the hand to ascertain if it 
works easily. The bra kctsaio fix«'d with sciiws. 

Sometimes it is necessary to hang the blind iviihin the window- 
frame ; when this is done the pins of the roller are supported on 
small brass projections senii-globular in shape, screwed on to ll.it 
pieces of wood, just wide enough to fit the groo\'e between 
the outer board of the trame and the parting slip, within which 
tlie lower sash-frame works up and down. 
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In measuring the material required for the blind, the length 
of the window snould be first taken and 6 inches added so as to 
allow for a full turn to be kept on the roller and also for the fold 
at the bottom in ^ich the lath is to be sewn. The width should 
be not less than i short of the itngtli of the roller. In some 
cases il; may necessary to hem the sides of the blind, but, if 
possible, material of the exact width required should be obtained, 
as when rolled up the hemmed edges may easily be too thick for 
the depth of the bracket. The cutting of the stuff sliould be 
— d«ie by laying the blind on a long table or bench and using a 
sharp knife with a wood straight-edge as a guide. Great care 
should be taken to get the ends perfectly square with the 
sides. 

When the brackets are fixrtl and the roller works easily and 
truly within them, tlie next thing is to nail the blind itself 
to the roller. Before floing this, slip the upper end of the fabric 
over the roller, moving it one way or the other as may be 
necessary until the blind hangs straight down from the roller, 
inclining neither to one side nor to the other. Unless this precau- 
tion be taken the chances are that the blind will be crooked, 
and not roll up and down fairly within the plate or disc on the 
left liand end and the pulley on the other end. A good plan to 
adopt before nailing the blind to the roller is to tack a piece of 
tajic* along the top edge. This adds considerably to its strength 
and prevx^nts the material from being torn from the roller when 
the blind suddenly runs down. The rack and pulley (see PI. XIX, 
Pig 5) to carry the blind-cord must now be screwed on to the 
window- frame, and the cord itself passed through the lower part of 
the pulley, cut to the proper len^h, and sewn. There is some 
little art even in sewing the ends of a piece of blind- cord to- 
gether. The ends should lx* lapped one over the other, and 
sewn through and through. Wlieii firmly connected in this 
way the over-lapping ends should be tightly overlaid or 
bound over with thread all along the joint, which will be 
found to be a strong one that will work easily over the pulley 
of the roller and the pulley of the raek. To comjilete the fixing 
of the blind all that is necessary is to lift the pulley end of the 
roller out of its place, shptlie cord over it, re-insert tlu* pin in the^. 
bracket and then slip the catch and pulley down the rack, taking 
care not to strain the coid too much, but merely to tighten it 
sulficiently to work the blind up and down. 

I'he method described alxivc is that of fixing the ordinary 
form of house blinds. In recent years, however, sevefll patem 
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appliances for use in connexion with blinds have been introduced 
and some mention may be made of these. 

In one form is used a flanged roller end of meta', around which a 
cord is wound the reverse way to the blind,'© that when the 
cord is pulled and unwound- the blind is rol.ed up. Similarly, 
when the blind is pulled down by means of a «,of(l attached to the 
centre of the bottom lath the blind cord is again wound round 
the flange. When the blind is pulled up the cord is generally 
secured to a patent cleat hook. Any unsightliness in the apppear- 
ance of the single cord hanging from the blind lath is av^'i-'*':! 
by enclosing the knot at the end in a box wood acorn cord 
holder. 

The objection to these roller ends is that they lessen the length 
of roller available for the blind, and their use would not in some 
cases admit of the blind being sufliciently wide to cover the 
window. 

In the improved pattern of the flanged roller end, shown 
in PI. XIX., Fig. 4, the blind cord passes through the loop 
of a lever, the other end of which engages in the teeth of a ratchet 
wheel and retains the blind at any desired height without the 
necessity of fastening the cord^ to a cleat. A similar fitting 
is used ' in connexion with spring blind rollers. The spring 
rollers are very convenient and quickly operated, but they 
arc liable to get out of order, and as the mechanism is 
somewhat complicated the amateur would expcrirnce some 
difficulty in fitting them and making them work in the first 
place and in putting them to rights when they need repair, 
liriefly, however, they consist of a case or barrel generally of 
steel, but sometimes of wood, enclosing an iron bar upon which 
is w’ound a long helical spring. The ends of the bar arc fixed and 
the outer case to which the blind is fitted revolves in such a way 
that the drawing down of the blind winds up the coil of the spring. 
Wlien the blind is rek''sed,the spring is sufficiently powerful in its 
action of uncoiling to .Iraw up the blind. 

Venetian Blinds. — ^This form of blind undoubtedly presents 
a nice appearance and may be used to modify the light within 
a mom far better than I he common blind, as the degree of light 
to be admitted can be regulated at pleasure by bringing the laths 
of which the blinds are composed clo.->er together or farther apart 
by means of a cord connected with the topmost lath for this 
purpose. Venetian blind-making may be said to be a trade in 
/iself, or‘^at all events a special branch of carpentry, as in all 
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parts' there are .found men who seldom do any other kind of 
wotk. As a general rule the amateur will buy his Venetian blinds 
read^'tnade andynerely fix them up himself and this he may 
do witfife^t diffic^ty. 

If, howe^ar, he is> detQrmined to ^make these blinds for him- 
self, th^ bes^tl jingle* can do is first to buy an old Venetian 
blind of a dealer in second-hand goods, and stmlv its construction 
thoroughly ; taking it to pieces, putting it together again, and 
repairing it afvd ‘jrtMng it into working order. Secondly, unless 
"til hwmmjj iiiirty of time on his hands, and can devote enough of it 
to accomplishing the task of sawing his own laths, he had betU r, 
when about to make a new blind, purchase his laths already 
sawn and planed. He has then nothing more to do than to cut 
them into pieces of the necessary length and plane them 
up. 

Roughly described, the Venetian blind may be said to consist 
of a number of laths jilaced m two or more ladder-like cradles, 
each formed of two bioad tapes with tiansversc tapes between 
them, like the spokes of a ladder, to su.stain the laths. Tlie ends 
of these tapes are seciiKvl at top and bothmi to two thicker 
laths, and liy means of a cord, the ends of which are naik'd to 
the topmost thick lath, the laths may be opcn(‘d or closed at 
ph'asure. The transverse tapes are narrow and are sewn to the 
broad vertical tapes alternately, one bi’ing brought to one edge 
and the next in order to the other. Tlif' laths h.ive freedom 
moveiiK’Hl to s«)me extent and rest on these tapes. Tin* cunl 
by means of which the blind is oix*ratod is attached to the top 
tliick lath, one end to one side and the other to the other side. 
When, byiuilling the cord, the front etlgc of the top lath is de- 
pnssed and the back edge raised, the motion is communicated 
to the tap' s and thence to the intermediate thin laths and the 
bottom thick lath, all of which assume the same position. Siini- 
larl}', if the back edge of tlu^top lath be lowered then a corre- 
sponding movement will be given to the other laths. According 
to the extent to which the cord is pulled, the position of the 
laths may be altered from a level or horizontal position to one 
that is almost vcitical, and the openings between the laths 
increased or diiiiinislieil. 

'Elis, however, does not explain the means by which the Vene- 
tian blind can be raised or lowered ; it only describe.', the con- 
struction of the blind itself and the manner in which the laths 
are sustained anti put togt ther ; the means of raising amjrftJwTX 
ing the blind are altogether independent of this, hor j|he latter 
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purpose, holes are cut in each of tlic laths just^ midway in the 
space c()vt*red by the vtTtical tapes, and a cord is passed through 
these hoh s, the lower end beiii#^ a^tarherl to t le bottonv-irhick 
lath. The ordinary manner of doi: this is/fto mak#^'a hole 
through the bottom lath, pa&s the coi.’ thv4agh it r*i'd make a 
knot at the end so that it may not be w* ^ f When there 

are only two tapes arranged vertically, or, to speaK more 
strictly, two pairs of tapes, two cords c ••e u ed ; but if the 
blind be wide, and three pairs of tapes three cords 

will be required. The cords are passed up chroiij,'?. the 
in the laths, the tapes falling alternately, one on one side of 
the cord, and the next on the other side. In a thick boaid 
the same length as the width of the blind, two slots, corresponding 
to the position of the tapes and cortis, arc cut and in these slots 
small pulleys, shown in PI. XIX, Fig. 5, are fixed. A thir«l 
slot is also cut at one end wide enough to receive two pulleys, 
or even three, if necessary. This board is known as the pulley 
head. The blind is attached to the pulley head by nieans of 
.short tapes or bancls passing over rollers let into the board, and 
just long enough to allow the topmost thick lath to be turned 
cither way without coming in contact with the lower face of the 
board ; th(» cords are then passed over the pulleys and, after run- 
ning along the top of the board are brought out ove r the end 
pulleys and knotted together. Of course it will be readily seen that 
when the blind is down, by pulling these cords it can be raised ; 
and, vice rersd, by slackening the cords it can be lowered. Tiie 
board is attached to the upper part of the window-frame by screws, 
but care must be taken not to turn the screws in too tightly lest 
the cords be pinched between the board and the framing of the 
window, and prevented from working properly. When the 
blind is raised the cord is secured by passing it round a cleat 
screwed to the wood-work of the window-frame in some con- 
venient position. An altemative« method of fixing the pulley 
head is to use a right-angled iron bracket which is screwed to the 
sash frame and the iinocr side of the pulley head. It may answer 
the amateur's purpose to cut down old blinds to fit smaller 
windows, or to re-arrange the laths ; but, unless he has a great 
of time at his dis'^osal, it will hardly pay, as the phrase 
goes, tT make new ones. Of course, before the blind is put to- 
gether and fixed in the position it is to occupy the laths and 
board must be painted, or they may bf simply stained and var- 
The stained laths, however, are not so pleasing in 
‘’^appeara}'':c, either within or without the house, as those that are 
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paint<n.i | 7 oJ* wi+h r^garri to jpoiliting Venetian 

blia^ds sec p. 455 

Exio?nal Sunshades.-, iCxtern^sunshades for windows are made 
in some d>easi^ ii a eordanoe with the mode adopted for raising 
and Isweri^ig Ven^* an blinds. First of all, a screen of thin wood, 
which SCI Vi . as a f .otection for th^ blind when drawn up, is fixed 
within the re. fh® windows. Two rods are then made, 

either of » . J‘ V iron, and fixed one on either side of the window. 

iron bent so as to form three sides of a rectangle, is 
fitted with rings at the end, so as to work up and down on the 
rods. Some strong material, usually striped, is then made up 
to form the shade with a straight piece in front and triangular 
sides. Small brass rings are then sewn to the front piece, in the 
centre and at the sides, and larger nngs are sewn to the straight 
bides of the triangular pieces to attach the blind to the rods and 
work up and down at pleasure. Strings are then fastened to the 
iron and passed up through the rings. These cords pass over 
pulley in a board fitted within the reveal of the window at the 
top, in the same manner as in the Venetian blind, and by these 
cords the blind can be raisedfor lowered at pleasure. When the 
cords are pulled the iron frame is first raised into an upright 
position, and then is pulled up — frame, blind, and all — ^withm the 
boarding forming the screen. 

Fixing Curtain Poles. — ^Thc method of making a wooden cur- 
tain pole has already been desenbed. Very handsome curtain 
or cornice poles of polished brass, may now be obtained in great 
variety at very moderate prices, and in some drcumstances, the 
amateur may prefer such poles to the wood variety. In either 
case the manner of fixing the pole is much the same. The brackets, 
usually of brass, are screwed to the exterior member of the 
moulding surrounding the window. One end is removed and 
the rings are put on the pole, after which the end is put on 
again. The pole is^ext lifted on to the brackets, care being 
taken to put onef^ng, on either side, outride the bracket to 
keep the outer edge of each curtain in its place when they are^ 
■drawn together. The pole is next prevented from being 
«'ut of its place by turning the rose which is screwed to the 
front of the bracket, the end of the screw being forced against, 
and sometimes into, the pole. It need not, however, be 
screwed in so tightly as to do any damage to the 

The difiEiculty to which reference has been made * ^itb regat.^ to 
fitting moulded wood curtain poles to bay windov,3 is removvM 

IB.11.M. , T 
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in the cdse of br&sR poles, by hcp of tb** rjoV joints 

shown in PI. XlX, Fig. 3. These patent joints,' which ar^ of 
polished brass and fitted with wood jolh^t plugs, may be adttpted 
to any bend of the window and are \^ry easy to 

Cornices for Curtains. — Cornices may be straight Jr moQldcd. 
When perfectly straight, as for a window in +he side of a room 
in the ordinary way, they must be returnet^that^is to say, 
turned at each end. so as to form with the front pioGeTa’soriof^gaL- 

To make and fit up a straight cornice, a rectangular piece of 
wood is first taken to form the top. To this piece of board another 
piece to form the front, and two others to form the sides or ends, 
must be attached. The ends may be dovetailed to the front, and 
indeed ought to be, if neat and strong work is desired. By the aid 
of a centre-bit and keyhole-saw, the lower edge of the cornice 
may be given a lighter appearance somewhat after the style of 
bold fretwork or scroll work. Round the top a moulding should be 
nailed, and this should be neatly mitred together at the corners. 
To support the comice nothing more is necessary than to screw 
two iron brackets to the moulding of the window frame. The 
projecting arm of the bracket must of course be screwed to the 
board round which the comic^ is nailed to prevent it from being 
accidentally dislodged. To take the curtains, two strong hool« 
may be screwed into the sides of the comice and a slender iron 
bar supported on them by holes in the ends. 

To make a cornice to fit a bay-window, much the same proce- 
dure should be adopted. As the various joints used in car- 
pentry have been fully described and explained in the earlier 
part of this work it will be unnecessary to do more than indi- 
cate the kind of joint to be made. In all simple joinery of 
this description the ordinary dovetail joint is all that is required. 

In making a moulded cornice, the4,first thing to be done is 
to get an accurate model of the angles of the bay by screwing 
three slips of wood together, and from».^his model the piece 
of board may be made to form the top of "Ihe cornice. Along 
the outer edges of the board, pieces of wood must be attached at 
right angles to it, and jointed together at the angles. The lower 
ed^e of the united boards may be ornamented after the manner of 
a crest-board, and a piece of moulding nailed round the top as a 
finish. The chief difficulty in the joinery will be the connexion 
of the several pieces of wood at the angles. With these excep- 
tior^^the fiicthod of making the moulded comice is the same as 
tliat which must be followed in making the straight comice : it 
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is with the anangement of the iron rods within that we have 
most to do here ; that is to say« to show how the curtains may 
be drawn together, and thc'rings passed easily over the angle. 

This may be done in various wa3rs. One method consists in 
fixing a bar of iron, with holes alfthe ends which fit on to hooks 
screwed into the top board of the comice. This bar sustains one 
curtain, and anotW bar similarly supports the other curtain. 
The rings will pass easily over the wide angle formed by the iron. 
The diameter of the rings used should be at least twice or three 
times the diameter of the bar, so that they may run easily along it 
from end to end. The close junction of the edges of the curtains is 
eifccted by the overlapping of the bars, which admits of the pass< 
ing of the edge of one curtain over the other. Another plan is to 
obtain a piece of slotted brass tubing. This tubing is furnished 
with flanges or projecting pieces, by which it may be screwed to 
the top board of the cornice. A cylindrical piece of metal forming 
a sort of button is slipped into the groove. This button will 
slip easily along the tube from one end to the other. About 
a dozen are necessary for each curtain. A shank projects from 
the bottom of the button, which is pierced for the reception of 
the curtain hook. This brass tubing may be had in one single 
piece, but if it is desired that the curtains should lap one over the 
other when drawn close, it will be better to have it in two pieces. 

Curtains, whether of light or heavy materials, are drawn to- 
gether more readily by cords than by the hand. A great deal of 
pulling and dragging is often required to bring curtains together, 
and this, if the curtains be closed as a regular thing every evening, 
tends to damage and soil them. By a very simple arrangement 
of cords and pulle}^ curtains may be drawn and withdrawn at 
pleasure. The cords by which this is effected will hang behind 
one of the curtains at one side of the window after the manner 
of the cords of a Venetian blind. It will be understood that 
such an arrangement can bfe carried out far more easily when the 
curtains hang from a straight comice than from one moulded 
to the shape of a window. 

Brackets and Shelves. — ^The simplest form of bracket is simply 
a piece of iron bent in such a manner that the two arms, cf * 
which it is formed are at right angles to each other. When 
bent in this way the bracket is often called an angle iron, and 
used for affording support and strength to wooden framing 
in which one part is placed at right angles to another. Brackets 
of this description, with arms ranging in length from 4 in. to 
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6 in. are often used to support narrow shelves in greenhoiises, 
sheds, etc. For this purpose they are made in the simplest 
and roughest form of plain iron pierced with holes for screws, so 
that one arm may be screwed to me woodwork, whatever it may 
be, at the back, and the other aSm to the ledge or shelf. A better 
kind of bracket of this description is made of iron'with pro- 
jecting rib on either side, so that the head of the screw sinis into 
the groove between the ribs ; these are either galvanized or 
japanned. This kind of bracket being made in iron will support 
a considerable weight without giving way, but it is clear that 
the longer the arm is made the less will be its sustaining power. 

Bracket with Strut.— Means must therefore be devised to im- 
part rigidity to the longer armed bracket, and this is accomplished 
by attaching an iron strut to the interior of the bracket. 
TTiis strut is strongly riveted to the arms. A much heavier 
load may now be placed on than before the strut was attached 
to the bracket, for the waU now helps to support the weight, 
while before it was the arm alone that offered any resistance to 
the downward pressure. In some forms of brackets, ornamciital 
scroll-work answers the same purpose as the simple strut. In 
this kind the arms are made much wider than in the ordinary 
metal bracket, so that holes for screws may be made in the 
flanges that project on either side of the ornamental work. 

Wooden Brackets. — Failing iron brackets, wooden substitutes 
suilficiently strong for all ordinary purposes may easily be made 
To an upright of any suitable length and thickness, the horizontal 
piece formmg the top must be connected by a tenon let into a 
mortise just half the width of the pieces, which must be ol the same 
width and thickness. The ends of the strut must be cut, and let 
into notches for their reception, one in the upright, and the other 
in the horizontal piece. These notches need not be more than i in. 
deep in the deepest part. The best way to cut a strut is first to 
make the notches in th'^ upright and the horizontal, and then, 
having connected these two pieces bytheft^ortiseand tenon joint 
made for this purpose, to lay them on the pitl>y of wood intended 
for the strut, plaa*d, of course, exactly in the position it is intended 
' to occupy, and then mark off the angles at which the ends of the 
strut are to be cut, with a scribe or lead pencil. A wooden peg 
should be used to fasten the mortise and tenon joint, but the 
ends of the strut may be secured in their places by screws. 

If the bracket is to be fixed against woodwork, three or four 
screws of sufficient length, passed through the upright — one at 
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the top, another at the bottom, and one or two in the middle — 
will be sufficient ; but if it is to be fixed against a brick wall, the 
wall must be plugged by driving pieces of wood into the wall 
between the bricks in the most convenient positions, to afford 
holding for the nails which must De driven through the upright' 
and which would not hold in the brickwork. The method of 
plugging a wall will be described later in connexion with the 
fixing of shelves. 

Shelf brackets of a more ornamental appearance may be 
made by cutting them out in the solid from a piece of board 
and curving to the front. Such brackets may further orna- 
mented with piercings or fretwork. But as this wofk has already 
been sufficiently dedt with in the chapter on fret-cutting it will 
not be necessary to enter further into details respecting it. 

In making a bracket lor attachment to a garden wall as a 
support for a flower-pot, a broad piece of wood, say 4 in., at least, 
in width, should be fixed to the back of the bracket and the 
shelf above it, and two holes made in it by which it can be sus- 
pended on nails driven into the wall. In this case, it will not be 
necessary to nail the lower part of the bracket to the wall, as the 
arms, being secured, will keep It in position. ^ 

The shelves which rest upon the brackets should be cut to the 
required length and width, and the fbp surfaces and edges of the 
board planed up before it is fixed. If the shelf is high, and the 
under part is visible, that also should be planed. 

Shelf in Recess . — 1 he amateur may often find it desirable to 
fix a shelf in a recess or in the corner of a room or passage. The 
first thing to be done is to determine the height of the shelf. 
The shelf will be in all probability an inch thick, or very nearly 
so, when planed up, so that if the surface is to be 3 ft. above the 
floor level, marks must be made on the wall just 2 ft. ii in. 
above the surface of the floor. The amateur will find that it Is 
not advisable to work by the flooring, since this is not alwa)^ 
level. As soon, therefpiffi, as the marks have been made a straight- 
edge must be appliOTto them and the correctness or otherwise 
of the marks tested by means of a spirit-level. The method of 
using the straight-edge and spirit-level for thisjpurposehas already 
been explained (p. 76). Wien the marks have been accurately 
adjusted by the aid of the level, ledges must be nailed to the wall. 
On these ledges the shelf may be dropped, and fastened down 
with screws or nails. Ledges for the support of shelves of this 
kind should be i in. thick and 2 in. wide. Sometimes, especially 
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where very neat work is required, the ledges are made of 
two slips of wood ; in this case the inner piece is nailed to 
the wall, and the outer piece screwed on to it. The heads of 
the screws may then be concealed with putty, or a hole may 
be made into which the screw tnay be sunk flush with the bottom, 
and afterwards plugged (see p. 93). ‘ , 

The shelf should be cut to fit exactly into the recess, and scribed 
round so as to fit closely and accurately against the wall. In 
some cases, the wall at the back having been badly plastered will 
be irregular in form. If this is so, the shelf should be made a 
little deeper than Is absolutely necessary, and when all is ready for 
fixing, should be pressed against the back of the recess, until the 
straight inner edge touches it where it will. Measure the breadth 
of th^e space between the shelf and the wall, where it is widest 
with a pair of iron compasses. Set the le^ that they may not shift 
their position, and then, keeping the point of one leg against the 
wall along the line, press the point of the other leg on the surface 
of the shelf. As the points of the compasses preserve their relative 
distance throughout, a line similar in every respect to the con- 
figuration of the wall is traced on the upper surface of the shelf, 
and when the board has been cLt to this line, having been cut 
away with keyhole- saw or chisel, it will be found that it may 
be pushed home to the wall, and will fit tightly against it. If 
desired, the outer edge of the shelf may be kept level with the 
chimney breast, and a piece of wood or moulding may be screwed 
on to the edge deep enough to conceal the ends of the ledges. 

Corner-brackets. — It will be sometimes found convenient to 
fix a bracket in an angle of a recess or in a corner outside the 
door of a bedroom. A right-angled bracket with a circular 
sweep in front may be fixed by nailing short ledges to the faces 
of the walls forming the comer ; if the bracket be a large one the 
ends of the ledges may be connect^:! by a third piece of wood, 
so as to form a triangular framework which will afford a firm 
support for the shelf. In houses and otif^rs which are not fitted 
with gas, comer-brackets will be found u^f^el as shelves whereon 
to place a lamp; in other circumstances they may be made 
available, when placed in the angles of recesses, for vases and 
other small ornaments. 

The Bracket-table or Shelf. —The bracket-table, with a hinged 
flap, is suitable for a small hall or passage or even as a temporary 
table at a window 01 as an occasional sideboard in a small room. 
With regard to dimensions, a convenient size will be generally 
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24 in. to 30 in. by 18 in., but much will, of course, depend upon 
circumstances. In putting up such a fixture, the first step sliould 
be* to make the flap or shelf which is to be attached to a rail, which 
in turn must be fixed to the wall, tl^ attachment to the rail being 
made by means of hinges. The shelf should be made about 2 ^ in . 
less thaih the width desired for the table, the entire width being 
made up by the rail. The rail may be from 2 in. to 2^ in. wide, 
but its width must depend very much on the thickness of the 
skirting-board below, for reasons that will be apparent presently. 
When all the separate parts are finished the rail must be fastened 
to the wall behind, and rendered immovable. Next a bracket 
must be made, similar in construction to that already described. 
The ends of the upright must take the form of circular pegs project- 
ing for about | in. to fit into holes made — one in the rail and the 
other in a wooden socket screwed to the floor close to the wall. This 
socket, when the pegs at the ends are inserted in the holes cut to 
receive them, is screwed firmly to the skirting. The hole in the 
rail for the top of the upright support must be the same distance 
from the face of the wall as the hole in the socket. The rounded 
ends of the upright must, when^l the parts are ready, be slipped 
into their places, and the rail and the support at the bottom 
screwed or fastened — ^thc one to the .wall, and the other to the 
skirting-board. It will then be impossible to pull the bracket 
out of its place, the only motion it can have being from side to 
side as it turns on its ends or pivots. When the flap, which is 
attached to the rail by hinges, is let down, the bracket folds 
away completely under the rail, but when the flap is raised, the 
bracket must be pulled out until it is at light angles to the wall 
behind. The table, flap, and fittings may be made of mahogany 
or of nicely grained red deal, stained as the fancy of the maker 
may dictate, and French polished. The edge of the flap should 
be neatly moulded, and the moulding should be carried on to the 
rail on either side for the sake of uniformity. In small houses 
and small rooms few thnigs will be found more convenient than 
these bracket-tablc^fr'"'^ 

Plugging a Wall. — In fixing brackets or ledges to serve as 
supjKJrts for shelves, it will frequently be found necessary to 
dnll or cut a hole in the wall for the insertion of a wooden plug 
into which nails or screws can afterwards be driven. If the plug 
is to be inserted in the joints of brick or stonework, it will Ae 
only necessary to clear out sufiicient mortar or cement to ad- 
mit the plug, but in other places a hole of the required^ size 
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must be drilled to the depth of 2 in. or in., in the brick or 
stone. The plug, which should be no larger than is abso- 
lutely necessary to furnish a hold for the nail or screw to be 
used, may vary from ^ in. fto } in. in diameter. I.arger plugs 
are less effective, as they do not expand witliin thohole when the 
screw is forced in. and further, they are liable to woik'loose in 
c(jursc of time through the shrinkage of the wood. The piece 
of wood from which the plug is to be made should be about 
3 in. long, 2 in. wide and f in. thick. The opposite corners 
should cut away with a chisel, so as to give a kind of 
twist to the entering end of the plug. There is a considerable 
divergence of ojniiion as to whi‘iher this plug possesses ad- 
vantages over one with the sides left parallel throughout 
its whole length, but there is probably little to choose between 
them. For use with round holes, the plug should be made 
so as to fill the space into which it is driven as completely as 
possible. As in the case of dowel-pins (see p. 94) the ends should 
not be tapered, but only slightly rounded so as to facilitate their 
entry. The patent expanding wood plugs recently introduced, 
are a great improvement upon t^e ordinary form. These plugs 
may be obtained in various useful sizes, and their cost is, very 
small. When a plug has b«en driven as tightly as possible into 
the hole prepared for it, the end should be sawn off level with the 
face of the wall. 

Mantelshelf. — It will be understood that in a work of this des- 
cription it is not possible to deal with everything that partakes 
of the nature of a shelf. For example, Ihere is no necessity to 
speak particularly of an ornamental shelf covered with cloth or 
velvet, to be placed on a narrow or old- fashioned mantelpiece ; 
for with the instructions already given the amateur will be at no 
loss as to the manner in which he should prepare the board and 
how to mould it in swf*eping curves in front to suit his fancy, how 
to cover it with such material as may b^cemed most suitable, 
to surround it with fringe of silk or wool^tached to the edge 
of the board in front and at the sides by gilt-headed nails made 
for the purpose, and, finally, to fix it to the wall by means of 
small metal plates with holes in them to admit of the passage of 
brass-headed nails by which they are held to the wall. The 
plates are of course screwed to the back of the shelf, and the holes 
appear above it. 

The gilt nails to which reference is made above are sold at the 
ironmongers, and are also used for fastening strips of leather to 
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the edges of bookshelves. The simplest and cheapest nails of 
this description are the small round-headed chair nails, the 
larger and more ornamental nails are of ormolu, gilt, and wash- 
able. and may be obtained in various sizes and patterns ; a nail 
consisting of -a white head, something like a conical bullet, but 
much shialler. attached to an iron spike, is also sold for this pur- 
pose. 

Hat-rails. — Rails with pegs attached for hats, clothes, etc., 
are always wanted in a house, and when the amateur can use his 
tools, any special want of this kind may be speedily provided for. 
Rails may be fixed to walls by means of nails or to woodwork 
by screws ; and they may be suspended by means of brass rings, 
somewhat stronger than those used for pictures. A rail should 
never be fixed across the inside of the door of a room, nor shoujd 
nails be driven into the styles of any door, or hooks screwed on to 
them, for hanginggclothos ; for the weiglit of the clothes has a 
tendency to drag the door out of place, and prevent it from shut- 
ting closely against the stops as it ‘.hould do. 

A rail for the purposes above mentioned is simply a piece of 
wood from | in. to | in. thick, hnd from 3 in. to 3.^ in. wide, and 
as long as may be necessary. The face or front, sides and ends 
must ^ nicely planed up, and the arris, or sharp edge must be 
chamfered or taken off with the plane, or rounded with a beading 
plane. There are a great variety of metal hooks single and double, 
made in iron, brass, and bronze, or metal coloured to imitate 
bronze. Brass hooks are often furnished with porcelain knobs, 
but the bronze liooks are neater, cheaper, and moie serviceable. 
In PI. XIX., Mg. 1. is shown a useful kind of single hook for 
hanging clothes. 

Picture-rails. — Most modem houses are provided with wood 
rails or mouldings fixed round the walls a short distance below 
the ceiling or cornice, from which pictures may be hung in any 
desired position on t^ wall without driving in large nails as 
was foritierly necessh4jy. These mouldings, which are referred to 
on p. 36, may be obtained very cheaply from any large builder’s 
wood-yard, and can be fixed by the amateur without difficulty, 
in the same way as a hat and coat rail. In fixing the rail it 
must be remembered that the wall-paper will not reach beyond 
it, and some care must therefore be exercised in deciding upon 
its position. A good deal will depend upon the treatment of the 
space between the rail and the cornice or ceiling. Borders or 
fnezes suitable for filling this space can be obtained in all widths 
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up to 7 in., but beyond, they are procurable only in widths of 
10 J in., 18 in. and 21 in. If, therefore, it is desired to give a finish 
to the wall-papering by adding a frieze, these widths must be 
borne in mind in fixing the* rail. For use with picture-rails 
special hooks as shown in PI. XIX, Fig. 2, are made. These are 
obtainable at any ironmonger's shop. ' 

Fitting Locks on Doors.— The lock most commonly used on 
ordinary room-doors is the rim-lock^ and is the one which 
the amateur will be able to fit with least difficulty. In fitting 
such a lock the first thing to do is to decide upon and mark 
the exact place on the door to which the lock is to be fixed, and 
cut away sufficient wood from the edge of the door to let in 
the iron plate projecting from the bolt end of the lock. The lock 
should then be held in position, and the exact places where the 
key-hole and hole for the spindle arc to be cut marked with the 
pointed end of a scriber. The hole for the key should be made 
by boring holes no larger than is absolutely necessary for the 
passage of the shoulder of the key at the top and bottom of 
the place marked, and cutting, out the wood between these 
holes by means of a fine key-hole saw. In boring the hole 
for the spindle, great care should be taken that the hole is square 
with the surface of the door, as difficulty will otherwise be” 
experienced in fitting the spindle through the hole in the 
iron lock when it is screwed on. A simple method of keeping thff 
boring bit horizontal in this operation is to slip a small metal 
ring over the shank of the bit. Any departure from a horizontal 
position during the operation of boring will be shown by thf 
ring sliding along the shank towards or away from the door when 
the bit is turned. To ascertain whether the hole is true from 
right to left a square should be used as a guide. The locks should 
be secured to the door with the rouml-headed screws sold for the 
purpose, though it will be necessary to use ordinary fiat-headed 
screws in the flange on the edge of the ^or. The box-staple, 
which receives the bolt of ihe lock, should b^xed in position after 
the lock has been screwed on and the bolts turned. Care should 
be taken that the inside Goes not bind on the catches, but that 
there should be a certain amount of play to allow for sinking 
or warping of the door. In some cases, it will be necessary to 
screw on a piece of wood under the staple to serve as packing 
and bring the staple forward; in other cases, it must be let into 
the moulding. Finally the knobs and spindles should be fitted. 

Locks are liable on account of, the dampness of the air at certain 
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times and the entrance of particles of dust, etc., to get rusty and 
'dirty inside, and it is desirable that the amateur should at times 
take his locks to pieces and give them a good cleaning and oiling 
with olive oil, which will make them work smoothly and plea- 
santly. Space forbids a lengthened description of the various 
patent arrangements for the knobs and spindle, but one of the best 
patterns of the ordinary brass door knob is shown in PL XIX, Fig. 
3. In this pattern the holes for the screws which secure the knob 
are drilled right through the spindle. The white china door- 
knobs, also illustrated, are often used where appearance is a 
consideration. 

The worst of the old-fashioned spindle and knobs at either 
end, attached by means of a small screw that enters a semi- 
spherical depression in the spindle, is that the screw becomes 
loosened by constant use and ultimately drops out, when the 
handle, of course, comes away from the spindle. Tliis, however, 
is entirely obviated in the new kind of door-handle, or " furniture,'* 
as it is technically called, by the peculiarity of its construction. 
The edges of the spindle are notched, forming a sere w-thiead, up 
or down which the knob may be screwed. When the handle 
has been screwed up the spindle to a sufficient extent, a dove- 
tailed key is fitted into an opening made for it in the base of the 
knob. The knob is thereby firmly attached to the spindle, and 
cannot be moved from its position or in any way detached from 
the spindle, until the key is removed. 

The manner of fitting a door mortise-lock differs somewhat from 
that of fitting a rim-lock, inasmuch as the former has to be let 
into the solid wood of the middle rail of the door. The lock should 
be first held in position, and the places for the key-holc and spindle 
marked as in the case of the rim-lock. This should be done on 
both sides of the door. To ensure perfect accuracy, a good plan 
is to make a template of tliin metal with the end bent over at 
right angles and an opening'cut to fit over the bolt of the lock. 
The key-hole should then be cut, and the hole for the spindle bored 
as already described. At the amateur has a lathe, a very useful 
guide for the twist bif may be made in a few minutes, by securing 
a piece of wood about 2 in. thick and 3 in. in diameter to the 
faceplate, and boring through it a hole large enough to just take 
the bit. If, when boring, the bit is put throi^h the hole and 
the piece of wood held with its faced side against the door, the 
bit win enter in the right direction, and any tendency to depart 
from the square will be shown by the movement of the piece of 
wood, and at once checked. The mortise for the lock should. 
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as far as possible, be bored out and afterwards cleaned out with 
the chisel. When this has been done, the flange may be let 
into the edge of the door, great care being taken to go no deeper 
than is necessary, as otherwise the holes bored for the key and, 
the spindle will be thrown Out of place. The position of the 
striking plate should be determined in the same wsly as described 
in connexion with the fitting of a drawer-lock. 

In recent years the Yale rim night Iktchcs have come into com- 
mon use. These locks may be obtained both as rim and moitisc 
locks. The method of fixing is similar to that described in 
the case of ordinary door-loclra, but great precision is necessary 
in marking the place for the key-hole. Instructions for fixing are 
sent out with each lock, and these give the exact measurements, 
including the distance from the edge of the door to the centre of 
the escutcheons of the lock. 1 he lock is operated by a key from 
the outside, and by a knob from the inside. By means of a stop, 
the bolt may be “dead-locked,” either in a locked or unlocked 
position 

Cupboard locks are fixed similarly to drawer locks, but in the 
case of the cupboard lock, the hole for the key can be bored from 
the inside. In order that the job may be done as neatly as possible, 
it is a good plan to fix the lock in position, and try the key before 
the back plate has been sunk in the wood. Any slight adjustment 
which may be found necessarycan then be made without cutting 
into the surface of the door round the back plate, as would be the 
c^sc if the bed for this had already been cut out. When the 
exact position for the lock has been found the back plate may 
be let in flush with the wood. 

The fitting of locks to drawers and boxes has already been 
described in connexion with the making of those articles. 

Household fixtures such as bells, ventilators etc., involving 
work other than that which falls within the province of the wood- 
worker, arc dealt with later (see p. '432). 

V 

CHAPTER XI ' 

• DOMESTIC REPAIRS 

The amateur who has made himself acquainted with the prin- 
ciples upon which the various articles of furniture already des- 
cribed are constructed will find little difficulty in executing the 
repairs which from time to time become necessary, generally 
through rough usage. Before the actual work of repairing is 
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commenced, the damaged piece of furniture should be carefully 
examined and a clear idea formed as to the manner in which it 
is to be dealt with. AU materials, such as glue, screws and 
dowcl'pins necessary for the job, as well as the tools required, 
should be got ready. When glue "is to be used the separate 
parts shopld bC fitted together and held temporarily in position 
with suitable clamps or hand screws before any attempt is 
made to join them permanently, and if screws are also to be in- 
serted the nccessary.holcs should be bored. 

Mending Chairs. — It will be useful in the first place to consider 
one or two of the injuries to which ordinary wooden chairs are 
most subject. The most common form of damage is where no 
actual breakage has occurred, but where, through undue strain 
and general rough usage, the legs and rails have been loosened 
and the chair has become “ rickety.’* A fruitful source of 
injury to a wooden chair used in the kitchen, is turning it into a 
temporary dr3nng-liorse before the fire. The heat of the fire 
dries the wood and causes it to shrink, and as a natural conse- 
quence those portions of the chair which arc glued together get 
loose. In such cases, the best thing to be done is to take the 
chair apart and rc-frame it. If the dowels or tenons have worked 
loose it will not be sufficient to merely glue the parts together 
again. To ensure tightness the old dowels must be removed and 
replaced by others somewhat larger, and the size of the mor- 
tises must be slightly diminished by the insert ion of thin wedges 
before the tenons are re-fitted. No attempt should be made to 
put a nail through the seat into the top of the leg, or through the 
leg into the end of the rail that connects it with the opposite leg. 
Ordinary chairs arc generally made of beech or elm, and nails 
will not readily enter these woods. Indeed, both beech and elm, 
when the wood is not very thick, are liable to split when a nail is 
driven into the end of a rail, etc., on account of the closeness and 
crookedness of the grain. On the contrary, nails may be safely 
driven into deal in most r.lses, for the wood is soft, and the straight 
grain yields readily iif all directions to afford a psdssage for the 
nail. When it is said that a wooden chair is made of ehn, it 
must be noted that it is the seat only that is of this wood* the 
back .ind legs being generally made of beech, or some hard wood 
resembling beech in its general character. 

If the rail of a chair breaks, whatever may be the shape of the 
fracture, it is useless to try to mend it. The best thing to be 
done, in every case of tliis kind, is to make a new rail. The old 
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rail, it is true, may be fished and spliced, but this mode of re- 
pairing a fracture is impracticable when the line of breakage is 
close to the leg. When through a fall, or any blow, the leg of a 
chair gets broken in a slanting direction across the leg instead 
of up and down its length, the best way is to saw the leg through 
squarely just above the fracture and then glue up the break. 
The glue should be allowed to set thoroughly, and the square 
joint should then be dowelled with long hard-wood pins which 
pass through the break into the solid woodi 

It often happens that the side-pieces in the framing of the seat 
of a chair will break across close to the tenon by ,which the piece is 
attached to the back rail. There is manifestly no way of uniting 
the broken pieces by nails, screws, or dowel-pins, as such a joint 
would not be sufficiently strong to stand any strain. All that can 
be done in such a case is to screw an angle iron, which may be 
obtained from the ironmonger, into the angle formed by the side 
rail and the leg. If let into the wood and painted to match, the 
iron will hardly be noticeable. On account of their great strength 
and superior finish, amateurs will find these angle irons useful 
for connecting and strengthening the parts of various structures 
in wood as well as for mending chairs and supporting shelves. 

Attempts to repair any damage done to a chair by nailing 
the broken or disconnected parts together are rarely satisfactory 
in their results. Driving in nails will only, as a rule, make the 
damage worse than it was before. If the corner of the seat of a 
cane bottomed chair gets loosened from the leg into which it is 
notched, the course generally adopted by the amateur is to drive 
a nail or two through the leg into the rails of the frame of the 
seat. The proper tfung to be done is to bore a hole through the 
leg into the frame with a small auger-shaped bit, an4 after gluing 
the comer of the frame, to make a dowel-pin a triflie larger than 
the hole so that it may fit tightly, and after dipping the end of it 
in glue, to drive it into the hole. ‘ Two pins may be used, one 
through tho back and the other through the side of the leg, their 
respective directions l)eing at right an^es to each other. This 
will effectually prevent any further withdrawal of the frame from 
the qotch in the leg. 

Elm IS usually very cross-grained, and it sometimes hapjiens 
that by undue pressure on the leg, perhaps by the rails that hold 
the leg to those opposite to it in the front and behind, that a piece 
of the seat itself has been broken off. To attempt to nail it on is 
useless. It must be held in its place by a damp, and the holes 
bored through the broken part and into the seat with an auger 



DOMESTIC REPAIRS 


303 


bit. The broken piece must then be glued and fastened to the 
other part of the seat with dowel-pins dipped in glue, the whole 
being held in a clamp until the glue is perfectly dry and hard. The 
leg may then be inserted once again into the hole after the end 
has been glued, and the rails also gfiied and clamped till dry. 

Chairs with socket-castors sometimes get the castor broken off 
and the end of the leg is broken away with it. In this case a new 
piece to fit the socket of the castor must be obtained from the wood- 
turners, and this should be dowelled and glued on to the old leg. A 
similar method should be adopted when the ball feet of small 
tables, stools etc., have been broken off. It is impossible to 
describe any and every kind of damage that may hapnon tlurough 
breakage, but what has been already said will prove generally 
useful to amateurs in the matter of mending broken chairs. 

Chair*caning. — ^The rc-caning of a chair may appear to the 
amatexu: to be a difficult matter, but in re ality is a very simple 
operation. 

The split cane, which may be obtained at nearly all basket- 
makers, is made in two or three diiferent widths, and is sold by 
weight. The widths generally dsed are Nos. i and 2, approxi- 
mately J in. and ib in. respectively. A quarter of a pound is 
quite sufficient for two bedroom chairs.* 

In order to make the canc pliable and fit for Use it should 
be soaked in ch an cold water for 24 hours before the caning is 
commenced. In the meantime the old canc should be cut away 
from the seat frame, and the holes cleared by punching out the 
wooden pegs which held the ends of the old canes. If the 
frame is to be re-polished, this must be done before the caning 
is begun. A few hard-wood pegs should then be prepared for 
temporarily holding the cane in place until the final pegging is 
done. 

In commencing work, take 'two long pieces of the No. 2 cane, 
and having tied the end^ together, pass them up through one 
of the holes in the front of the frame ; bring them across the 
frame to the opposite holes in the back, pass them through, 
pull tight and insert one of the temporary pegs. Then bring the 
ends of the long strands up through the next hole and proceed 
in this manner to lace the chair from front to back, putting in 
temporary pegs to keep the cane from slipping. The same opera- 
tion is then performed across the scat from side to side, each 
strand being interlaced with those previously inserted and crossing 
it at right angles. 
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The third lacing is done with the coarse or No. i cane, diagonally 
from comer to comer, and one strand only should be used for 
each hole. The fourth lacing is also diagonal, but in the opposite 
direction to the third laqpg. 

To finish off, permanent wooden pegs should be driven in at 
every other hole and broken off short, then to hide the unsightly 
appearance of the holes a piece of coarse cane is run round as a 
border. This should be held down at every alternate hole, i.e., 
the holes which have not been pegged, afound the frame by 
passing over it a loop of fine cane. The loop should be formed on 
the imderside of the frame, and passed up through the hole, the 
coarse border frame being threaded through it and the tying down 
cane then pulled tight. 

The long ends of cane should not be cut off until all the work 
has been well pegged and tied down. 

Upholstery (PI. XX). — The amateur's efforts in upholstery will 
be confined almost entirely to the renovation and repairing of up- 
holstered furniture. In the case of a chair in which the webbing 
has given way, the necessary repair may be effected eitW by 
putting on new webbing or by replacing the old webbing with 
wooden battens. In either case the bottom sacking and old 
broken webbing should be first removed, and the tacks carefully 
extracted. If battens are used they should be of tough hard 
wood about \ in. thick and 2 in. wide. These should nailed 
to the bottom of the chair so as to be under the centre of the coiled 
springs. The springs should be pushed into position and secured 
by means of fine wire twisted round them and passed through 
holes in the battens. A new piece of hessian should then be cut 
to the pattern of the piece removed, and tacked on to the bottom 
of the chair. 

If new webbing is to be fixed, t}ie end of the first strip should 
be turned over for \ in. and fastened to the centre of the seat- 
rail with three or four } in. tacks. The other end of the strip 
should then be passed through an upholsterer's strainer and 
stretphed perfectly tight across the frame in the manner shown 
in Kig. I. Taking caic that the web is straight, it should, whilst 
stiU tightly strained, be fastened down in the same way as on the 
other rail (Fig. 2). When this has been done the strainer may be 
released, and the web cut off at ^ in. from the edge. This end 
should be doubled over and nailed down. Other webs should 
then be fixed in a similar manner, the space between each web 
being not more than 2 in. Afterwards cross-webs should be fixed 
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from the front to the back of the frame, and interlaced with the 
others. 

The wire spiral spnngs are obtainable in all sizes frotn 4 in. to 
12 m., the wire being ol different gauges to smt the various pur- 
poses for which they are used. They are'secured to the web by 
stitching; the bottom coil down to the webbing with strongly 
holsterer's twine. For this purpose a curved spring needle 
is used. If it be decided to re-cover the seat, the first thing 
to do is to stnpao^ the gimp and, with a small cold chisel 
knock out the tacks securing the edges of the cover. It should 
then be possible to lift off the cover. The dust which has col- 
lected should be brushed out. Ihe next thmg is to see that the 
spnngs are upright, and if necess.iry, they should be replaced by 
new ones which should be securely stitched to the webbmg 
underneath, and the stuffing at the top. In measunng the 
stuffed portion for the new cover, allowance must be made, 
both m length and width, for tacking on To hold the cover m 
positTon for fixing on, it should be tacked in the centre of tb^ seat 
with the pattern, if any, straight across It should then be 
secured at the back, commencing m the middle and working 
towards the ends. The tacks? I m. m length, should be placed 
about X m. apart. The comers should be doubled round 
to the front or back, pulled down firmly with the pincers 
and tacked through the double thickness The edges of the 
material may be trimmed with a sharp knife and covered with 
suitably coloured gimp. The gimp is nailed down with the small 
black pins sold by ironmongers for tl ‘’[h ( lal purpose. Leather 
bandings are generally secured with gilt or leather-headed studs. 


CHAPTER XII 

OUT-DOOR AND* GARDEN STRUCTURES 

# 

As the general pnnciples on whicn sheds and out buildings in 
the garden are consfhicted wiU be fully dealt with in a late r sec- 
tion, It will only be necessary here to dwell on a few pecul\aritie‘s 
m out-doonetructures in the garden, which cannot be conveniently 
treated elsewhere. 

The Cveamber-frame. — ^First among these, the cucumber-framc, 
or frame and lights, presents itself This is a structure which 
K not only useful for raismg, rearing and npening cucumr 

a A(.M. V 
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bcrs and melons, but also as a covering for a cold pit in 
which half-hardy plants may be protected from the severity of 
the winter. The description of this kind of frame and light will 
be sufficient to guide the amateur to the construction of similar 
frames for other garden purposes. 

In PI. M the details of the construction of the glass-frame 
are shown. Fig. i is an elevation of the side of the frame, in 
which is shown, among other things, the suitable slope of the 
light which lies within the side-slips, one of which is shown in Fig. 
I by A A, and in section by A B, in Fig. 2. A frame may be 
6 ft. by 4 ft., ’or 6 ft. by 8 ft., the latter being double the size of 
the former. The side-pieces form a rebate with the sides of the 
frame, so that the light works up and down on the edges of the 
sides of the frame and clears the top and bottom nicely. The side- 
pieces confine the action of the frame, keeping the frame in its 
proper place, and preventing it from moving in a lateral direction 
and being pushed over the side of the frame. The top, bottom 
and sides of the frame may be dove tailed together, but a large 
frame when pu t together in this way so that it cannot be taken 
to pieces, fonns a heavy and cumbeisoine article to put away out 
of sight and under cover when R is not wanted. The amateur 
will find hints on glazing the light in Part III of this work. We 
may now describe the contraction of a frame that may be taken 
to pieces and put together at pleasure. 

Stout boards that will be full i in. or even in. when planed 
down, should be chosen. The sides must be made of tht* sliape 
shown in Fig. i at A B B' A', the back part, A B, being about ' 
twice or three times the height of the bottom piece. This will 
provide a sufficient slope for the light. A convenient height 
for the front of the light is about 12 in. In order to take the 
frame to pieces and put it together again at pleasure, the front, 
back, and sides may be connected by cutting slots in the sides 
in a horizontal direction, and attaching eyes to the edges of the 
top and bottom in such positions that ^ they will pass through 
the slots cut for their reception in the sides. When the eyes or 
staples, for either may be used, have been 'passed through the 
slots when the frame is put together, the whole structure may 
be kept together by passing wi. es through the loops of the eyes, as 
shown in ftgs. 2, 3 and 4, or pegs through the loops of the staples, 
as shown in 1 and 5. In 2 and 3 the edge of the bottom is shown 
as simply touching the siflrs, but in 4 and 5, both of which repre- 
sent the plan of a corner of the frame, the edge of the top or 
bottom is shown fitted into a groove ploughed for its reception 
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tbout X in. or in. from the edge of the side. The frame is 
more solid and air-tight when made m this way. 

The end of the light is shown at C in Fig. 2. As full in- 
structions for glazing the frame will be given elsewhere 
all that is necessary to impre^ on the amateur here is 
that if he is making his lights himself he can make his frames 
first and adapt his lights to it ; but if he procures frames for his 
lights all ready made, it will be needful to adapt his frame to his 
lights, making an accurate working drawing to scale, in order 
to determine the* dimensions of the frame with accuracy. No 
light for a frame of this description should be lai^er than 6 ft. 
by 4 ft. The frame may, if necessary, be 8 ft. by 6 ft. or even 
12 ft. by 6 ft., but, to cover these, two or three lights must be 
used, being supported by bearers running from top to bottom of 
the frame, one bearer being required to take the edges of two 
lights where they meet in the centre of the frame, and two bearers 
for three lights. These bearers should be about 3 in. wide, halved 
into the frame at top and bottom, so that the upper surface may 
be level with the upper edge of the top and bottom. On this 
surface, between the frames of the lights, it is advisable to 
screw a bar of wood about i^in. wide and the same thickness 
as the frames. Narrow grooves should be cut down the edges 
of the sides of the frame, and dqwn the bearers ur)ou which 
the edges of the lights rest. These serve to carry off any water 
that may make its way in between the edge of the light and the 
side of the rebate in which it moves. 

For small lights for use in a side border, 4 ft. by 3 ft. will be 
found to bo a convenient size. AH frames should be well painted 
and receive a fresh coat yearly. 

Lean-to ” Greenhouse. — ^A greenhouse built against the 
wall of a house so that the wall forms what may be termed the 
back of the greenhouse, tli^ roof being formed of a single slope 
extending from the wall to the front of the greenhouse, is known as 
a “ lean-to " greenhodse. The methods of constructing roofs 
on this principle well as span and hipped-roofs, will ^ fully 
described in the concluding portion of this work. The roofs of 
glass structures should be made as slight as possible, having due 
regard to^trength, and provision should be made for ventilation. 
The following description of a ** lean-to " greenhouse, erected 
against a wall and having glazed ends in one of which is the door, 
will indicate to the amateur who desires to construct such a 
greenhouse, the manner in which he may proceed. 
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The greenhouse may be built either as a lean-to, against a brick 
wall, or independently of any wall or structure behind, in which 
case it must be furnished with a back. A useful feature is that 
this greenhouse can be easily taken to pieces and re-erected in 
any other place with little trouble. The ends are each framed in 
one piece to move bodily ; the front and roof may be made each 
in one piece, or in separate parts. Tlie most convenient way 
would be to make the woodwork below, shown as panels in 
the drawing, and the glazing above in four separate pieces, as the 
two pieces in the centre could then be made to* open for ventila- 
tion. The ropf may be made in three pieces, and in this case the 
two central panels should terminate at a cross-rail set across the 
frame midway to admit of small lights for ventilation above, 
between this rail and the top rail of the roof. The house stands on 
^ platform or sill piece of oak framed separately, and the sills or 
lower rails of the framing above are screwed down upon it. 
It is almost needless to say that the oaken sill should be bedded 
on concrete, and that the floor of the house should be formed of 
the same material, sloped from all sides to one comer, at which 
an outlet and drainage should be provided for surplus water that 
may fall on the floor when the plants are watered. For the 
sake of ornament, circular heaefr may be made to the lights, 
if preferred to square' or„ rectangular heads. The front 
and back, if the house be furnished with a wooden back, 
arc bolted to the ends, and the roof to the uprights at 
front and back. 'J'he plate is mortised into the posts and 
a hole is bored with an auger through post and tenon until a 
recess notched in the plate below is reached, in which the nut 
is held until the end of the bolt has been ])assed through it. The 
nut, which is circular, with notches in its edge like the milling on 
a coin, is then screwed up tight with a screw-wrench made in 
the form of a large pair of bent pliers, until the post is brought as 
closely as possible against the tenoned end of the plate. The 
framing of the roof is secured in precisely the same manner, 
for even if the back be formed by a bride wall or the wall of 
a house or any other structure, a wall plate from end to 
efld will be required to help in supporting the framing that 
forms the roof. A fillet is naile 1 on the sides of the coof to give a 
finish to this part of the structure, and, to prevent the ^ain from 
finding its way to the bolts, caps, generally of an orna- 
mentaJ character, are placed at the four corners of the 
roof. 

Larger Greenhouse, — ^For amateurs who desire to build a 
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larger greenhouse suitable for the purposes of vinery, for the 
housing of chrysanthemums or dwarf fruit trees, the following 
description is given of a convenient form of house, a lean-to 
structure, 30 ft. long and 12 ft. 6 in. wide, which is made in a 
very simple manner. No illustration is given, as the amateur 
can easily work this out for himself from the following descrip- 
tion. 

Six posts of yellow deal, 5 in. by 3 in., or oak posts 4 in. by 
3 in. and 9 ft. 6 jn. in length, are firmly fixed and driven 2 ft. 
into the ground, the lower ends being previously charred and 
coated with coal tar. This is the back line of posts. Six other 
posts exactly similar, but only 4 ft. 6 in. long, are fixed 18 in. 
in the ground, forming the front posts of the house, the one rising 
3 ft. and the other 7 ft. 6 in. above the ground level. Two posts 
at one end occupy the centre and form the door-posts. On the 
six posts, both at back and front, a wall plate is nailed to receive 
the rafters, one of which springs from each of the front posts 
resting on the corresponding back posts. 

The rafters are 14 ft. long. A 9 in. deal, 3 in. thick, will make 
four of them. On the upper side of each rafter is nailed a slip oi 
I in. deal in wide, which will leave | in. on each side as reMe 
to receive the glass. The rafters so prepared are fixed in their 
place to the wall plates by having a piece cut out at each end to 
correspond with the angle of the back and front plates. They are 
then firmly nailed at back and front by strong spike nails, leaving 
a space between each rafter of 5 ft. which is called a bay ; this is 
filled up by smaller rafters or sash bars, of a size proportioned 
to their length and the use they are to be put to— vines trained 
to them requiring stronger bars. A piece of f in. deal board, 

6 in. wide, nailed along the top of each rafter, so as to be even 
with their upper edges, forms the ridge board, leaving a groove 
to receive the upper end of the glass. A similar piece of i in. 
deal, 6 in. wide, let in by sawing out a corresponding piece out 
of each rafter at its lower end will receive the glass and carry . 
off the water. The plicing of the glass is a very simple process. 
Beginning at the tpp, a plate of glass 20 in. wide — each bay is 
divided into ^ree parts by two intervening sash bars — ^is laid 
in the grooue'^d fixed in its place by a brad driven into the 
rafter a fled of putty being first laid ; and so on till the whole 
is covered in, open joints in the glass being rather advantageous 
than otherwise, if not too wide. No putty is used in the laps, 
as in this kind of glazing the pieces of glass are laid continuously 
end to end or edge to edge in the rebate, there being no lapping 
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of each pane over that which is immediately below it. Very 
little, if any, rain will make its way in between the joints. The 
ends of the houses are fitted up to correspond with the roof, only 
that above the doorway a large sash is fitted in for ventilation. 
These sashes at each end, an^ the front or side sashes will be 
found to be quite sufficient for the purposes of proper ventilation. 
Well-seasoned J in. deal, planed and jointed, nailed outside the 
posts, forms the lower part of the house. 

In the back wall, sliding shutters, 3 ft. by, i ft., will afford 
ventilation to the roof, and about 3 ft. from the surface of the 
ground two similar sli^ng shutters will ventilate the lower part 
of the house behind and on a level with them. Ventilation is 
secured by sashes, a ft. 6 in. wide, and running the whole length 
of the house under the wall plate ; below these sashes the space 
is filled in with boarding well-painted. In summer it is impossible 
to give too much air. The house is now complete except the 
door, which must open inwards for obvious reasons, and may be 
half glass or otherwise, as desired. 

Within the house a trench 18 in. deep is formed, into which 
two steps from the outside will lead. This, supposing the trench 
to be 3 ft. wide, leaves a platform or border on each side of the 
trench 4 ft. 9 in. wide. The back border should be raised 18 in. 
and might be improved by a second terrace behind the first, of 
14 in., supported by a 4 in. brick wall. The borders should have 
a loose and open surface, formed of old lime, rubbish and road 
sand mixed with manure. This surface should be laid 4 in. deep 
and then the whole should be forked over and mixed with the 
soil to the depth of 9 in. The structure, when complete, is 
admirably suited for the culture of vines, peaches and nectarines 
in pots, or for chrysanthemums. If a terraced border be made 
at the back, only two rows of pots could be placed, one in front of 
the other. In the front border two rows of pots should also be 
placed 3 ft. apart, the pots in the ^ront row standing each in 
front of the space between two pots in the row behind. 

As full information will be given in the*third part of this work 
respecting the details of the methods to be followed in building 
sheds and out-houses for various purposes, we may confine our 
attentibn here to a brief descrii lion of one or more varieties of the 
different buildings which may be found, even in lli (4 smallest 
gardens, such as the aviary, the fowl-house, the pigeon-house 
and the summer-house, and the chapter will be concluded with 
some remarks on rustic work, including rustic seats and fences, 
suitable for the garden. % 
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The Aviary. — ^An aviary is nothing more than a bird-cage on a 
very large s^e. A level piece of ground having been selected, 
the area on which the aviary is to be built must be staked out 
with care. The amateur may make a four, six, or eight-sided 
building as he may prefer, but ha will find a six or eight-sided 
structure will be far better in appearance than the four-sided 
aviary.* Supposing it is decided to build an octagonal aviary, 
a stout post must be fixed in the centre and eight posts of yellow 
deal, a^ut 2 i in. square, at the eight corners of the building. 
The bottoms of the uprights, which should be charred and well 
tarred, should be bedded in concrete, and the concrete bedding 
should be continued all round the site, to the height of the ground 
level or a little above it. To the bottoms of these posts and rest- 
ing on the concrete sill should be nailed stout inch boards to serve 
as a baseboard or plinth. These may be from 9 in. to 18 in. 
wide, according to the size of the house. The boards may be 
recessed into the posts or nailed on the outside and neatly mitred 
at the comers. Around the top of the posts other boards should 
be attached in a similar manner. The rafters % the support 
of the roof should rest one end on the uprights and the other 
end against the post, in the centre of the building. This post may 
be dispensed with, if preferred, but m this case a block of wood 
must be introduced at the apex of ihe roof against which all the 
rafters may abut, after the manner of rafters against the ridge- 
board or pole of a span roof. The ends of the rafters should project 
beyond the baseboard, so as to take the drip from the roof ^yond 
the outer surface of the baseboard. The roof may be weather- 
boarded or covered with boards placed edge to edge, vertically 
or horizontally, and covered in their turn with the ordinary roofing 
felt, or with asphalte roofing felt, which is an excellent material 
for roofing purposes. To the ends of the rafters, a little within 
the edge of the roof, an ornamental bargeboard should be 
nailed. The roof should be surmounted at its apex by a cap, 
on which a ball and smke is placed, which may be gilt. If con- 
sidered desirable, drip irom the roof may be prevented by ninnmg 
a light gutter of ^ood or zinc round the e^e, and carrying the 
water to the ^ound through a pipe fastened against one of the 
pillars. 

Wnh i^gard to the manner in which the sides are filled up, 
this must depend very much upon the situation of the aviary. 
If it be in a very sheltered spot, all the apertures may be closed 
with frames, on which wire netting has been stretched. Of 
these, one must be made to open and shut, but to guard against 
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accidents it should be secured by a padlock. As it will be inadvis- 
able to throw this door open at all times for the admission of water, 
etc., a swing-flap should be fitted at the bottom of one of the fixed 
panels, by means of which the bottom of the aviary can be reached 
easily, llie birds will roost in the roof on perches running from the 
central pole to the rafters, and if there be no central pole, the 
timber against which the rafters abut should be carried low 
enough, say as far as the bottom of the ornamental bargeboard, 
so as to carry the inner ends of the perches. If the situation be 
exposed, three out of the eight sides, facing northerly and easterly, 
may be pcmfanently boarded up, and painted or coloured white 
inside. It will also be desirable to have frames covered with 
painted canvas or straw matting, etc., which may be placed against 
any of the wired sides to keep out driving rain or a boisterous 
rough wind. 

The bottom of the aviary should be of concrete, sprinkled with 
sand, and a little lime taken from an old wall or any old building. 
Brackets and supports can be placed within, on which the birds 
may build, b^t if possible these should be in such a position 
and so contrived that the birds may be out of sight, and 
in seclusion when sitting. It is Scarcely necessary to say that 
the small-wired flap, as well as the principal means of entrance, 
should be secured by a padlcfck, and that one person only should 
keep the key and attend to the wants of the birds, as any care- 
lessness in leaving the doors unlocked might lead either to the 
escape of the birds or the entrance of cats. 

Amateur’s Suburban Fowl-house (PI. M). — ^The accompanying 
diagrams illustrate the construction of a suburban fowl-house. 
In Fig. 6 the plan of the fowl-house is shown. No dimensions 
are given, for reasons that have been already stated ; but as 
suburban gardens and the yards that do duty as gardens are gener- 
ally narrow, the fowl-house should be 'about 6 ft. or 7 ft. wide, and 
extend along the whole length of the wa^l at the bottom of the 
garden or along so much of cither side as can be fairly given up 
to it. In the plan the house is supposed to built across the 
bottom of the garden, extending from side to si^^^e. In Fig. 6, 
therefoire, which is the plan, A B is the bottom wall df '^he garden, 
and A C, B D, parts of the side-walls contiguous to it. Three 
out of four sides of the house are provided for at once, and the 
expense of building is reduced to a minimum, the amateur builder 
being only called on to furnish the front, the roof, and the parti- 
tions and fittings within. 
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The plan of the yard is thus arranged : £ is the run, entered 
from the garden or court without by the wire door F ; a par- 
tition S.T divides the run from the roosting-place G, to which 
the fowls gain access by a hole cut at H, before which there is a 
latch or trap-door that can be closed at pleasure, as, for exami^fe, 
to shut the fowls up in the 3^rd £, while the roosting-place G is 
being cleared out. The roosting-poles are shown at L, M, N, as 
they would appear when seen from above. These are placed at 
different heights, 4he lowest being at L and the highest at N. 
hTom the roosting-place, access to the nests O, P, Q, R, through 
holes cut in the partition U. V, which divides the f'oosts from a 
small enclosed place Y. The poles should be rough round poles 
with the bark on ; clothes props, cut to the required length, are the 
most suitable. The poles shottld be movable, and not fixed, as 
occasionally it will be necessary to take them down to wash 
them. The ends, which should be made square, should, there- 
fore, merely drop into corresponding notches cut in brackets 
nailed to the partitions which enclose the roosting-place. When 
the trap at H is closed, the door at K can be opened and the 
roosting-place cleaned out without disturbing the birds. The 
nests (), P, Q, and R, as sho^ in plan in Pig. b are divided 
from each other by partitions ; the board in front, W X, should 
either take out or be let down on hiilljcs attached to the bottom 
rail, so that the nests may be more easily cleaned out at intervals ; 
they are covered in by a slanting frame made in separate pieces 
so as to form a lid over each nest. The space Y may be used 
as a tool-house, or as a place for keeping odds and ends that are 
useful at times in the garden. 

Th(' method to be followed in arranging the fowl- house will be 
clear enough, and it only remains to explain its construction as 
far as may be necessary. The amateur is recommended first to 
make a strong frame for the front, as shown in Fig. 7, consist- 
ing of two rails A B, CD, fine running the whole len^h of the 
house at the top, and t%e other at the bottom. If made of two 
pieces, the pieces must be scarfed together. The rails A B, C D, 
must be connectet^y strong uprights AD, B C, which must be 
fastened into t)ire wall ; the most convenient way of preceding 
will be toj^the bottom rail CD in position, and then to fix 
in it ti.c uprights at the ends and the intermediate uprights at 
G, H, L, M, N, O, P and Q, which, it need scarcely be said, should 
be mortised into the rail, ( orresponding mortises should be cut 
in the rail A £, which should then be dropped on to the uprights 
and wedged up. Supposing the height of the front to be <> ft., 
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and the wall at the back 8 ft., a wall plate should be nailed to 
the wall about a brick or two bricks below the top, and rafters 
laid from the wall plate to the rail AB, which will keep the 
front firm in its proper position. 

Before putting on the roofrit will be desirable to put up the 
partitions, shown at S T and U V, in plan in Fig. 6. to put 
up the roosting-poles, and construct the nests. Then tne wired 
door F may be hung, and the wire netting stretched over the 
space between A D and the upright G, and from the upright H 
to the upright L, from L to M, and from N to O. The spaces 
between the uprights N O and P Q must be boarded up, after 
which the doors K, Z must be hung. 

Lastly, the roof A B R S must be boarded over and covered. 
A gutter should placed along the whole length of the roof from 
A to B to prevent drip, and the water should be carried off from 
the gutter by a pipe running down the wall on either side, and 
connected with a pipe leading to the drains of the house, unless 
it be desired to store the water for the use of the house and garden. 
If a gutter be made in the way described on page 427. the front 
may be finished with a crest-board which will add much to the 
appearance of the house. To insure ventilation a round zinc 
pij^e about 3 in. or 4 in. in diameter, covered with a shallow conical 
cap raised above the pipe on suitable supports, and extending 
over and beyond the opening to keep out rain, should be let into 
the roof at the back in the middle of the roosting-placc G. The 
air will be carried upwards and out through the ventilator by the 
air that enters at H. The doors at K and Z should be ledge 
doors and hung on T-hinges ; the wire door F may be hung on 
butts. All the doors should be fastened by staples and padlocks, 
one staple being in the door, the other in the hanging-post, so that 
the hoop of the padlock may be passed through both and secured. 

The Pigeon-house. — The form and construction of the pigeon- 
house will vary in accordance with the number of pigeons kept 
and the requirements of the amateur with regard to picturesqiiu- 
ness of appearance. The rule in building making a pigeons 
house is simply this, that for every pair of pigq^ns that is kept 
there must be a separal e apai tinent . Thus, if one'^ak of pigeon- 
is kept, a little box one foot every way with a slant rohf above it 
to keep off the rain, and a ledge in front of the entrance on which 
the birds may settle, will be sufheient, but for more birds more 
room will be wanted. 

For the accommodation for six pairs of pigeons, a box three 



OUT DOOR AND GARDEN STRUCTURES 315 

feet long, two feet wide, and one foot deep will be required. 
This will serve as the carcase of the building. The interior 
must be divided into six compartments of equal size, by one 
partition from end to end, len^hwise, and two in the contrary 
direction. For such a house as i^ now under consideration it 
will be better to put the shorter partitions across the box as 
floors foV the compartments, and subdivide the divisions thus 
made by the vertical boards. The floors, as we may call them, 
should project beyond the sides of the compartments and the 
bottom board should project in the same manner. If the ama- 
teur is converting a case or box into a pigeon-housew he must nail 
on a ledge to the bottom, securing it by suitable supports, such 
as cleats nailed to the bottom, and projecting out\/ards to a 
sufficient distance. Two pieces of wood are nailed to the top 
to afiord a bearing for the boards that form the roof, a cap being 
nailed over the joint at the top. The space enclosed by the 
roof can be utilised as another compartment. When the front 
is boarded over, holes from 3 in. to 4 in. wide, and about 6 in. 
high, should be cut for the admission of the pigeons. The holes 
should be made in the centre of the front. To prevent one couple 
from interfering with the othe^ on the same level, it is better to 
bnng out the central partitions to the outer edge of the letlges, 
and it will furnish additional protection to the interior if the sides 
of the house be brought out to the same line. 

Pigeon houses are fixed to the sides of houses and stables or on 
the top of a pole to be out of the way of cats, but in such positions 
it is difficult to get at them w hen necessary. By a simple arrange- 
ment, however, the pigeon house at the top of a pole may be 
brought within reach without the necessity of climbing a ladder. 

A sound strong, flour barrel should be procured and a pole 
which, when fitted, should be sunk at least 5 ft. in the ground. 
A hole, somewhat larger in diameter than the pole, must be made 
in the top and bottom of the barrel and into this a pipe of sheet 
iron or strong zinc mus^ be inserted so as to allow the barrel to 
be worked freely up and down the pole. The interior of the 
bariel is divided b^ransverse partitions into three chambers and 
vertical partitiop^^urther divide each of these chambers into 
six compar^Aflts. It will be undertood that the head of the 
tub m’lst fie removed and the interior built up tier by tier after 
the insertion of the central pipe. The head must then be put 
on and the entrances to tlie compartments, previously marked out, 
cut out with a keyhole saw. Ledges should be fixed round the 
tub on a level with the floor of each chamber, supported on small 
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angle irons screwed to the sides of the tab. Brackets of wood may 
be used instead of angle irons, but the latter will be found more 
convenient. In the top of the tub two iron eyes are screwed, 
through which hooks are passed, attached to the ends of 
two ropes that pass over Rileys, screwed into the transverse 
timbers, which are mortised into the pole and with others help 
to sustain the conical roof which covers the tub when pulled up 
close to it, and protects the tub and its inmates from the rain. 
The roof should extend well over the tub and beyond it, because 
the centre of the tub is wider than the top an*d bottom, and it is 
necessary that the drip from the roof should fall clear of it. It 
will be seen that the tub can be lowered and raised conveniently 
at pleasure so that old nests may be removed, and the tub cleaned 
at any time. When raised to the top of the pole the ropes should 
be wound round cleats nailed on to the pole near the bottom to 
receive them. 

The Summerhouse: Its Position. — ^The construction of the 
summer-house depends entirely upon the position in which it is 
placed and the purposes to which it is put. It is generally in- 
tended for nothing more than a cool and pleasant retreat in 
summer time, and so situated tbilt it may command a good view 
of, and form a picturesque object when seen from, the house ; 
if the garden be small, or if it be placed somewhere in extensive 
grouncb, a spot is chosen with a pleasant aspect and outlook over 
the surrounding scenery. In such cases the summer-house is 
built open on all sides, or at all events on those sides which are 
turned towards the best point of the landscape ; but if it be in a 
garden removed from a house, and is used as a place of security 
for garden tools, etc., it must be enclosed on all sides, and pro- 
vided with a door and windows. 

An illustration of a pretty summer-house is given in PI. N, Fig. i ; 
it is one which may easily be made with the exception of the roof, 
which may be cither thatched as* shown, or made of wood, 
covered with felt and guarded at the angies, where the ends of the 
roofing boards meet and rest on the raters, with rounded caps, 
surmounted at the point in which they all ifc--'et by a conical cap 
and ornament. Houses such as these shoulj^^ hexagonal or 
octagonal in form. In either case, the method followed 
in its construction is the same, the chief point of difference being 
in the number of the posts that support the roof. First of all, 
let the amateur builder mark out a regular hexagon or octagon 
exf the size required, and at each angle sink a stout fir*^ pole ; if the 
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bark be left on the poles it will add to the picturesque appearance 
of the building. When the posts have been well rammed in, let 
in blocks of wood, bevelled at top on the outer edge, and alraut 
6 in. in width, between the posts and nail the ends securely to thfe 
posts with spike nails. Betwe^ the posts that fonn the 
entrance a broader piece may be nxed so as to form a step that 
projects* beyond the face of that side of the building. The 
floor may next be formed by paving the area left within these 
pieces with blocks of fir cut from poles, the interstices between the 
larger blocks beiif^ filled with smaller pieces, the whole beaten 
level and the smaller spaces filled with sand and cement wetted 
and mixed together until it is of the consistency of thick cream 
and worked down between the joints with a broom. Next cut the 
poles level at the top and, to keep all firm, bind them together 
with a wall plate to receive the rafters running from the wall 
plate to the apex of the building. 

The construction will be best understood on reference to Fig. 
2, in which A B is a post of the building ; C, a block, or section 
of a rail, let in between post and post ; E, the wall plate at top ; 
F, a rafter ; and G, G, transverse pieces nailed from rafter to 
rafter to support the thatched, roof. The rafters are all butted 
against and nailed to a hexagonal or octagonal block as the case 
may be. Halved into the pillais, qnd resting on the block C, 
is a rail H, nailed firmly to both. Another rail, K, is halved 
in the same way, about 14 in. or 15 in. above the level of 
the floor U. This rail serves to sustain the cross-rails as at L, 
which rest in front on an upright, and sustain other rails parallel 
to the sides of the buiUling, which form the seats ; the build- 
ing below is closed in with fir poles, sawn in half, and nailed to 
the cleats or rails, H, K. A similar half-piece is halved into the 
posts as ^own at M, and another as at N, and to these are nailed 
the pieces which form the rough and open lattice-work at the 
sides above the seat. The r^il at N is formed of a whole length of 
fir jiole, not sawn in two. but cut out in such a manner as to form 
a cap to the lattice- worlf as well as a cleat to which the upper 
ends of the cross bys are nailed. The cross bars will present,^ 
a belter appeara^e if they are halved into each other. In 
some position^ it may be desirable to close in three or* more 
of the sidcb*^of the building. This may be done by carrying 
the fir poles, sawn in half longitudinally, to the wall-plate, wliich 
in this case should be put inside instead of outside, as shown 
in the figure at E. The sawn poles may also be substituted for 
the lattice-work, and carried up to the rail N, the position of 
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which should be reversed, or a square cleat notdied into the posts, 
and a half-piece of sawn pole nailed as a cap over this rail and 
the ends of the vertical haJf-poles. The seat is formed of these 
half-poles resting on a rail as at K in Fig. 2, and rails running 
on the tops of the legs that ;^ustain the ^nt of the sea placed 
round the interior of the building. 

Rustic Work. — The style of the summer-house just described 
is closely akin to what is usually termed ** rustic work/' inas- 
much as timber in its natural state is introduced into its con- 
struction. iproperly speaking, rustic work includes all kinds of 
articles in the construction of which timber is used in its natural 
form, and always in the shape and sometimes in the condition in 
which it grew — that is, with the bark on, and only the smaller 
branches and twigs removed. Rustic work is chiefly applicable 
to the making of scats for the garden, which are always exposed 
to the weather, for arches and for rough fences and gates where 
irregular work is more in harmony with surrounding objects and 
scenjgry. For such kind of work as this the loppings of oak trees 
are most suitable, as their crooked shape renders them well fitted 
for working up into garden seats, fences, etc. 

For framing together pieces of wood in their natual state, 
halving joints and the mortise and tenon must be chiefly resorted 
to. It must be remembered, however, that the wood to be joined 
is not square but more or less round, and that some modification 
of the processes described in connexion with the making of the 
joints mentioned must be made in order to ensure accurate 
fitting together and general neatness in the appearance of the 
work when it has been turned out of hand. What is meant by a 
modification of the processes of halving timbers together and 
making the mortise and tenon joint will be seen from ua inspec- 
tion of PI. N, Fig. 3. In ordinary work, when two pieces of wood, 
each of which is rectangular in section— like the arms of a cross, 
for example — are halved together, a notch is cut in each piece 
to the extent of half the thickness, aniTthe pieces thus prepared 
are fitted over and into the other ; but when two pieces of lound 
wood are to be joined in this way, a little coiSii? deration will show 
that it is'not possible to proceed in the usualS;;^, and that a 
semicircular notch, as at A, must be made in one pSwer-generally 
that which assumes a horizontal position in the work — and the 
other ^iece dropped or fitted mto the rounded notch thus made. 
When it is absoluttly necessary to cut a notch in both pieces, 
it is better to make the width of the notches less than the dia- 
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meters of the pieces to be fitted together ; and having done this 
pare away the sides of each piece that drops into the notch in the 
other, so as to allow of one piece entering the other without 
difficulty, and preveiit the parts that are left unfilled on each 
side from showing too conspicuously. The mode of doing this 
is shown.at D ; the object being to make a neater halved joint. 
When one piece of rounded wood has to be nailed to another or 
a^inst another, the joint being pretty well out of sight, or when a 
‘piece of wood has*to rest on a transverse rail whose surface is 
flat and not rounded, the end may be cut as shown at B ; and, 
when pieces have to be cut to fit into the corners of other pieces 
joined at right angles to each other, the ends should be cut away 
to fit with accuracy against the rounded parts of the pieces as at 
C. In making a mortise and tenon joint the shoulder of the tenon 
should be rounded or hollowed out as shown at E ; and unless 
it is necessary for the sake of making the structure as strong as 
possible to have a tenon as wide, or nearly so, as the diameter of 
the wood, the tenon may ^e made in the form of a pin, as shown 
at F ; the moitise for its reception being bored with a stock and 
bit or auger instead of being taken out w^ith a chisel. Great 
nicety is required in making A close and accurate joint, but a 
little practice will enable the amateur to do this without difficulty. 

In making garden furniture of tins description, the amateur 
carpenter must work for the most part without a drawing, 
as the work to be done is iircgular, and it is necessary to select 
such pieces as may be suitable for his purpose, first for the 
frame and then for filling in, taking care that pieces which occupy 
similar positions match as closely as possible without being sym- 
metrical or perfectly ahke. 

Garden Seat. — In the examples chosen for garden scats the work 
is as straight as possible, and may be executed with poles of fir 
or larch, ash, alder or hazel. ’For the bench shown in PI. N, Fig. 4, 
stout pieces must be sele*'ted for the uprights at the four corners, 
into which should be framed the rails that form the front, h.irk, 
and ends of the sea+- The leg or support in the centre of the front 
should be morti^w into the rail that rests on it. ju^d at ihe back 
the rail shou'd fie halved into the two supports o/uprigiits bc’tween 
those at tlie ends, and thcbc uprights sho^d extijnd to and rest on 
the ground. The topmost rail in the back is hJiflved into the up* 
rights; the centfal rail consists of a piece raortiajffa into the uprights. 
The ornamental work is formed by bending pieces into the angles 
of the framework already formed, and strcfig^h^ing them and 
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retaining them in their places by cross-pieces issuinff horn the 
angles made by the smaller verti^ pieces of the with the 
at top and bottom. The ornaments m the angles of cross- 
pieces and elsewhere may consist of large fir cones, or of round 
pieces of wood, cut tranSveiiely from poles, and fixed in their 
places, as the ^ cones must al^ be fixed, on stout wires. The 
arms at each end are formed of pieces of poles put on in a slanting 
direction and supported m the middle by uprights from the end 
rails of the seat. At the sides, the upnghts are connected near 
the bottom hy honzontal rails, for which diagonal braces are 
substituted in the front. The seat is of spht poles, nailed at 
the ends to the front and back rails of the seat, and m the middle 
to a flat central rail runnmg from one side of the seat to the other. 

Garden Chair. — In Fig 5, representing a garden chair, a round 
piece of wood is selected for the seat, and into this three legs are 
mst rted, which are connected by diagonal braces. The back is 
formed of three pieces securely spiked to the seat, into which they 
may be notched, and connected at the top by tiansverse rails 
!?»upport IS given to the back by braces attached to the side pieces 
of the back at one end and to the sides of the chain at the other 
fhe seat is finished by covering the foundation with spht hazel 
sticks and nailing a hoop of spht hazel round the edge. Amateurs 
will find wooden hoops that have bet n used for casks very useful 
for work of this kind, as by using them they are saved the trouble 
of splitting the sticks, which is by no means easy work 

Rustic Steps. — As a means of ascent and descent from one level 
to another, rustic steps and fence will be found very pictur- 
esque. The trunks of four small trees may be let mto the ground 
to form posts at the top and bottom of the steps and suopoit 
pots or ornamental vases contaming plants. These posts' are 
connected by boards placed at the requisite slope to form the sides 
of the steps, the steps themselves being fonned by earth well 
rammed and held in place m front by boards attached to cleats 
nailed to the sloping sides. Balusters o!i gnarled oak are placed 
between the posts and above the sohd part of the sides, and a 
rustic finish is given to the whole by naihn^meces of fir poles, 
cut to lb''»r^'4Uisste length and spht m half, to't^front of the 
steps, The sides of the steps are also finished in tfo same way. 
It is unnecessary ncre to enter mto minute details of construction, 
lor the amateur who has followed us step by step through these 
pages, combining actW practice with the theory of the carpenter's 
art, will find no <hfricdt>ty whatever m detenmmng these for himself 
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PART III 


Household Iluilding Art and I'ractice 

CHAPTER I 

BUILDING FOR AMATEURS— THE PLANT REQUIRED. 

An exhaustive treatise on building processi^s would extend far be- 
yond the scope of this work, the purpose of which is in the jiresent 
section to bring to the notice of the amateur the simple operations 
in each branch of the building ti^de which he himself may be able 
to perform, and to furnish him with such knowledge as will 
enable him to form an opinion as to t,he quality of the work done 
by the skilled workmen whom he must at times call to his aid. 

It will be understood, thiTefore, that in the following pages 
it will be sought to show what an amateur can do in each and 
every branch of the building trade ; and how he must set to 
work to do it, rather than to furnish anything approaching a 
full anil complete course of instruction in these, which would be 
cojjmaratively useless. Although work incidental to each trade 
may be 'touched on, in no case will a detailed account be given 
of any jiroci'ss which the amateur would find too difficult or 
impossible to carry out. 

It is in doing repairs qf an ordinary nature that the amateur 
will find practical knowledge of the arts connected with the 
building trades of use to him, in the first place. Secondly, he 
will find it of eqii7^i value in constructing any sm-^jl building for 
use or ornament! or for both, out of doors, o»‘i'for\^.aking^ any 
appliance -within doors ; and thirdly, as it has be m already urged, 
he will find it of even more value in enabling {?im to look after 
m(‘n who may be at work on his premises, an in seeing that the 
work is done in a proper manner. Y 

carpentry and gardening are the arts to v;Jiich mo*;! amateurs 
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naturally turn their attention. The latter does not come in any 
way within our scope, but it is fair to suppose that most buildings 
that the amateur artisan will ever carry out will be chiefly in 
connexion with the garden. , The processes involved in carpen- 
try, and the manner they may be turned to practical account, 
have been dealt with in the other sections of this work, ‘and there 
will be no occasion to revert to them. In this part it is our busi- 
ness to consider constructive work or repairs that the amateur ^ 
may carry out in connexion with the house indoors, and the gar- 
den and all* parts pertaining to it out-of-doors. 

The building trade differs in some measure from other trades 
inasmuch as whilst in most cases the various branches have been 
created by actual division and subdivision, the building trade is 
rather an aggregation of various trades and their separate depart- 
ments. which have become affiliated, as it were, and grouped 
together. 

Various Branches of Building Trade. — Taking each a prominent 
and active part in the building trade we find the excavator, 
bricklayer, mason, pavior, slater, plasterer, carpenter and joiner, 
sawyer, ironmonger, smith and fohnder, zinc- worker, wire- worker, 
bell-hanger, gas-fitter, plumber, painter, decorator, sign-writer, 
gilder, paper-hanger, and glazier — a goodly array of tradesmen 
and artisans whose aid and co-operation are absolutely necessary 
in building and finishing a house. 

Let us endeavour to classify and group these trades, and look 
into the part that each takes in building work, and, having done 
this, let us see to what extent in the work of each the amateur 
may go, and of what it will be most useful for him to have some 
slight knowledge ; for it must ever be remembered .t^‘!rS;tich 
knowledge is useful and even essential to a man who occasionally 
has workmen on his premises, even if he never put his liantl to 
an3rthing of the kind as an amatchr, for it will enable him to 
give a general superintendent e to whatsis going on. and to check 
in some measure the charges that arc made for work done. 

TheExcav^jbQT* — ^The excavator, as his name^plies, is engaged 
primaSty*W*di»ing — in preparing, by means of pick and spade 
and barrow, fo# the foundations of a house, in lo’clling the 
spot on which 1™ to be built, in taking out the trenches for its 
foundations, anerS^ preparing the approaches that lead to it. 
He is further cmpla/cd in mixing concrete for filling up founda- 
tions and for makiiu; concrete floors, and in making paths, roads, 
etc. 
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The Bricklayer and Mason. — ^Thc bricklayer, mason, pavior, 
slater,, and plasterer work in brick and stone and mortar, 
and with various materials. The bricklayer puts up walls and 
arches and chimneys in brick, a prepared material made ready 
to his hand in a certain size ; the* mason, on the other hand, 
builds with stone of all kinds, and is engaged in cutting and 
preparing such stone- work as may be requisite in a brick house or 
house of stone, and in fitting its various parts into the places they 
are destined to occif^y. The pavior lays stone flooring composed 
of flat paving stones or materials similar in form, md flooring 
of bricks and tiles. 

The Slater and Plasterer. — ^Thc slater covers in houses with 
slates, which are thin plates into which slate or certain kinds of 
laminated stones can be split with ease, and he is also engaged 
in forming roofs of tiles of various kinds, made and specially 
adapted for this purpose. Lastly, the plasterer imparts a smooth 
coating to the interior walls of houses and their partitions, and 
covers the exterior, if necessary, with a coating of stucco, cement, 
plaster, or rough casts — rough or smooth, as the case may be, 
formed chiefly of lime or cem«!nt. 

The Carpenter and Joiner. — The ca^enter frames together the 
timbers that enter into the construction of a house, and lays the 
flooring, etc., and the joiner puts up the staircases and all panelling 
and skirting required, makes and hangs the doors, makes and 
fixes the window-frames and sashes and jiuts up all the interior 
fittings of a house that are made of wootl. 

Metal-Workers. — Another group of mechanics work in metal. 
TIic iriiilinonger supplies all the articles, such as hinges, locks, 
stoves, ranges, sash-fasteners, etc., that are required in a house, 
with knockers, bells, letter- Ijoxes, door knobs, and other such 
necessary furniture ; but the ironmonger is a middle man and 
not an artisan, acting as*a medium between those who manu- 
facture these specialities and those who buy and use them. The 
smith and the founder take an active part in building work, 
forging bars that may be necessary to insert u lat. :irches 
of chimnej^-breasts and other iron-work; he ilso makes and 
sees to the fixing of columns, girders, tarks, iron doors, 
furnace work, boilers, hot-water pipes and /^'^eir connections, 
gratings over areas and holes, iron bars for wir/lows, and a variety 
of articles that will not admit of enumeration. The zinc- worker 
makes chutes in zinc for the conveyance o' '..a* ',r, and covers 
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roofs, generally small in size, with sheets of zinc. The wire- 
worker bends, cuts, and forms wire into wire gratings, and pre- 
pares trellis wire-work, window blinds, etc. The gas-fitter sees 
to the connexion of all pip^ conveying gas, and the fixing of 
gasaliers, etc. ; and the plumber looks to all work into which 
enters the fitting of leaden pipes for the conveyance* of water, 
and therefore to the fixing of cisterns, water-closets, ball-taps, 
sinks, etc. The bell- hanger ‘fixes bells, and l^oks to the mechani- 
cal arrangements by which, by means of cranks, springs, and 
wires, bells, are connected with the handles, by means of which 
they are set in motion. 

The Painter and Decorator ; the Paper-hanger.— Lastly, we 
come to the painter, who covers wood- work and metal- work with 
a coating of colouring matter, mixed with oil and turpentine, 
called paint, in order to preserve the one from decay and 
the other from corrosion through the action of the weather, and 
colours walls, ceilings, etc., with oil colours, or more commonly 
with distemper. Artistic work on walls and ceilings is usually 
carried out by the decorator, who works out a design with the 
brush, or quickly prints a pattern by aid of stencil-plates. The 
aid of the sign-writer is squght to paint the name of the house 
or its number on the pillars of the entrance gate or on the front 
door ; and that of the gilder in covering all surfaces that are to 
be gilt with leaf-gold. The paper-hanger covers the interior 
surface of walls with paper-hangings, often beautifully and 
artistically printed in colours; and the glazier fixes panes or 
sheets of glass into sash-frames, and in skylights, green-houses, 
conservatories, etc., after cutting them to the size r^iured 

Thus, in digging and prepanng for building work, 'putting up 
walls, etc., and covering in with the roof ; fitting, framing, and 
finishing in wood ; working in metal of various kinds ; painting 
and glazing, and the general work of decoration we have placed 
before us broadly, for convenience of consideration, the principal 
divisions of building work, classified partly according to the 
materials employed in each and partly accosding to the nature 
of the^ork. 

Although it is not to be supposed that the amateur who has 
but little time ^t his disposal for such kinds of work can attain 
in any of theseSuranches of the building trade the skill of the 
professional workmw, there are, on the other hand, many simple 
processes, in each branch of winch he may acquire sufficient 
knowledge to^aUu him to do much of the work in a creditable 
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manner. The satisfaction which he will feel in the result of bis 
effort's will be more to him than the mere money which he will 
save. Further, the ability to do his own household repairs will 
often mean to the amateur a constderable saving of time, inas- 
much as ^e may be able to do a thing directly, instead of 
waiting for it to be done at the convenience of the workman, 
and in addition to this much inconvenience and extension of 
damage, which might result from letting things remain as they 
were till a workman could be got to attend to them. The 
old proverb says aptly enough, “ A stitch in time wifl save nine," 
and no one will appreciate its truth better than the amateur who 
is capable of helping himself. 

Excavating. — The work of excavating can easily be done by 
the amateur, and he will find no difficulty whatever in making 
and using concrete. In connexion with this kind of work lies 
the making of garden walls and paths of all kinds, and it will be 
an undoubted advantage to the amateur to know how to do these 
things. The building of walls with brick and stone is by no 
means as easily done as other kinds of work that fall more natur- 
ally within his compass ; but, at the same time, it is desirable 
to know how to repair and " point ", ^ it is technically termed, a 
piece of garden wall ; to fix a step that has become loose with 
cement ; to put a jiicce of paving to rights ; and to repair a 
piece of plastering that has been displaced by damp or other 
causes. 

Smith's Work. — Similarly the amateur may not be able to ac- 
complish much in smith's work, but it is certainly of advantage to 
bcTdbli.- to ivork in iron so far as to be able, by aid of fire, hammer, 
and anvil, to beat a piece of iron into any required shape, to drill 
a hole, and to turn a screw. Casting, which necessitates the 
melting of metal in a furnaerf and running it into a mould, is an 
operation which may weS be left to the iron-founder ; but it is 
useful to possess an iron ladle, and run in lead round an iron bar 
or rail that has been loosened in the socket cut for it in a stone 
coping or step. 

Zinc and Wire-working. — ^Zinc-working, as far as making a 
simple chute and covering a small fiat roof are concerned, and 
wire- working in the construction of a wire trellis, hanging basket, 
sieve for sifting earth or cinders or repairing such articles, is 
far more practicable. 

Plufpblng and Gas-flttlng. — Soldering and simple working in 
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sheet metal are matters with which <the amateur may readily 
make himself acquainted. Plumbing and gas- fitting, which if 
badly and inefficiently done may involve serious consequences 
should be left to professional,.artisans ; but it is as well to know 
how to stop a leak in a pipe on an emergency, how to take down 
a gasalier, clean it, and put it in its place again, and how to substi- 
tute new gas-burners for old ones with safety. 

Bell-hanging. — Bell-hanging is a somewhat difficult and tire- 
some undertaking, but the amateur will find it convenient to be 
able to effect necessary repairs or even at times to fix a new bell, 
and arrange the crania, wires, and pulls by which it is moved. 

House-palntlng and Decorating. — In the decorative portions 
of the building trade he will find no very great difficulty. House- 
painting — ^that is to say, covering wood or metal with a uniform 
surface of oil paint — may be easily managed, and to a person 
possessed of taste and manual skill the work done by the decorator 
will present no very great difficulty. 

Paper-hanging and Glazing. — Paper-hanging requires nothing 
more than care and a certain amount of manual dexterity. 
Glazing is more easily done than most of the work that had been 
mentioned, although perhaps for this reason it is less interesting. 
Still, it is work that should be taken up and carried out by the 
amateur, as he can put in a pane of glass for about half the price 
at which a professional glazier will do it if the work be such as can 
be done at the shop, in the case of the glazing of a light for a pit- 
frame, etc., and for from one-sixth to one-fourth the price charged 
if it be a window. 

Amateur’s Plant.” — Every amateur who makes up his mind 
to go in systematically for work of this kind should take care to 
be possessed of the " plant ” necessary for carrying it out. The 
tools that are absolutely necessary foi*the performance of each 
kind of work will be specially desenbed in the chapter and section 
devoted to its consideration ; but there are a few things that may 
be mentioned here as being generally necessary for all kinds of 
work more or less, and with which the amateur should provide 
himself. * 

House or Shed for Plant. — ^A separate shelter of some kind 
should ^ provided for any building apparatus that the amateur 
may possess, or intend to possess. It must not be stowed away in 
his carpenter's shop, if he have one, for it will be in the way, and 
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by hindering him in his carpentry and joinery will prove a nuis- 
ance. “ A place ioT everything, and everything in its place '' 
should be carried practically into effect by the amateur with 
regard to all his tools and appliances, for every kind of work that 
he may undertake. • 

Useful Building Plant for the Amateur.— With regard to “ building 
plcint," strictly so called, it is desirable for the amateur to possess 
a ladder or two. on^ shorter and the other longer, a barrow, a set of 
steps, a couple of trestles, three or four scaffold-boards, some cords, 
and perhaps half a dozen scaffold-poles, and putlogs or cross- tim- 
bers. one end of which is inserted in the wall as it is being raised 
by the builders, and the other end lashed fast to a scaffold-pole 
by a piece of rope. A half cask, two or three buckets of galvanised 
iron, and a broad piece of boarding, consisting of three or four 
shoi t boards nailed on to ledges, and an iron pulley or two will also 
be found useful. 

ScafTold- boards : their Uses. — ^The scaffold-boards may be pur- 
chased at the timber-yard. They should be ii in. wide and not 
loss than ij in. in thickness, ^d should have lioop-iron nailed 
round each end to keep them from splitting. Besides forming 
a platform when supported on trestles or putlogs these boards 
are handy in forming a sort of p.'ith* on soft earth for wheeling 
soil, gravel, manure, etc., from one part of the garden to another. 

Putlogs and Scaffold -poles. — Pieces of stout quartering will 
servo as putlogs, and may be bought rcaciy sawn. Scaffold-poles 
— under 20 ft. in length will be tail enough for the amateur — can 
also be bought at the timber-yard, and ropes sufficiently good 
add strong enough for his purpose may often be procured from 
the marine storedealer. The broad piece of boarding, useful for 
mixing mortar or cement on, can be made by the amateur out of 
some spare boards. * 

Ladders and Wheel-barrow. — If the amateur is not already 
provided with a ladder, a wheelbarrow, a set of steps and some 
trestles, he may make these for himself very easily. The method 
of making the steps has been described in a previous chapter 
(see p. 2i^). The barrow vdll prove a somewhat more diffi- 
cult job, but there is no serious obstacle in the way of making it, 
as we will show presently. Of late years a convenient iron barrow 
has been introduced, consisting of a receptacle of sheet iron, 
resembling a broad, shallow box, supported on an inm frame- 
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work furnished with handles and a wheel. This barrow has the 
merit of being strong, light, and easy to wheel along, even on 
comparatively heavy ground. 

Barrow : how to make. (PI. O.) — ^Let us proceed first di all, to de- 
scribe the barrow, which should be made of elm, as this kind of wood 
will resist the destructive effects of moisture better than any other, 
and, indeed, will last for many years under all kinds of conditions. 
If the amateur is not inclined to work wood 59 tough and hard as 
elm, he must content himself with good sound deal. The parts 
which compose the barrow may be eniunerated as the two sides, 
the front, the tail board, the bottom, the wheel, and the legs. 
The shape of the sides is shown in Fig. i. No dimensions arc 
given, as the size of the barrow must be suited to the power of 
the person who will mostly use it ; and the best thing the amateur 
can do is to take the dimensions of a barrow that suits himi and 
from the figures given make a working drawing to scale. The 
sides are precisely alike, and the solid line in Fig. i shows the 
exact shape, the line at the bottom being parallel to that at the 
top. A shallow groove must be made in the inside surface of 
each side, as at A B, CD, and %n these grooves mortise holes 
must be cut, as at £ and F in A B, and G and H in C D. It will 
be noticed that the slant given to the groove A B is greater than 
that given to C D. The reason is that by doing so the front bojird 
is kept out of the way of the wheel, the position of which is 
indicated by the dotted circle K, and that any material with 
which the barrow is loaded can be turned out all the more easily 
when the barrow is canted over. Fig. 2 represents the front 
board : the projecting parts at A and A rest on the top of 
each side, and the mortises on each side, lettered K and -F, 
fit into the tenons so lettered in Fig. i. The tall board is 
made in the same manner, but it need not be higher than tlie 
dotted line a bin Fig. 2. A mortise, ^X, should be cut in both 
front board and tail board, the upper ^art of the mortise hole 
being just on a level witlithe botton*. line of the sides. These ’ 
holes serve to sustain a stout slip of wood, which in its turn helps 
to give strength to the bottom and hold it up. Its position is 
shown by the dotted line Y Z in Fig. i. When the front board 
and tail board have been put in their places, an(> the parts 
brought tiglitly together by a few blows of a mallet, lines should 
be drawn with a pencil, or scribed with a bradawl or any sharp- 
pointed instrument, to show just where the outside surface of 
each side comes. The parts must then be knocked apart and 
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holes bored through the tenons with a large gimlet, rather outside 
than inside these scribe-marks. The sides and front board and 
tail board must be once more put together, and stout iron pins, 
or, if the tenons and the holes in them be large enough to admit 
of it, strong wooden pins of oak«pr ash driven through the holes 
bored in the tenons. The bar which is to assist in sustaining the 
bottom is then to be driven through the mortise holes made in 
the front board and tail board, and the bottom, made of one piece 
of elm if possibly, cut so as to fit accurately and tightly into the 
space at the bottom of the framing formed by the front, back 
and sides, and rest on the bar below, to which it may be secured 
by nails, or three or four 2 in. screws. The sides, front and tail 
boarejs should then be nailed to the bottom with 2 in. clasp nails. 

The wheel should be put in place before the pins arc driven 
through the tenons of the front and back pieces, so tliat the pro- 
jecting irons at each end of the axle may be thrust through the 
hole N made in each side to receive them. If the amateur can 
buy a second-hand whcel^of the marine-store dealer, which he 
can generally do, it will save a good deal of trouble. * He can then 
make the frame of his barrow to suit the wheel. If, however, he 
has to make one he must proceed m the following manner : — 

Cut out a circular piece of board 12 in. in diameter, and exactly 
in the centre cut a square mortise, as shown at A in Fig. 3, 
The wood for the wheel should not be less than i in. in thickness, 
and elm is as good as any that can be got f«)r the purpose. 1 f the 
amateur cannot get a piece of elm, he must make his wheel ii in. 
in diameter and use | in. stuff, cutting out two circ les and screwing 
them tightly tog'Uier so that the gram of one pu‘cc may run in an 
opposite direction to the grain of the other. A piece of hoop iron 
should be bound round the circumference in either case, fastened 
with nails, in the centre if the wheel be solid, but alternately, 
first near to one edge and then to the other, if it be composed of 
two pieces. A square piece of deal — or better, oak or ash - should 
be cut to key into tb/ square hole as shoum in Fig. 3. This 
forms the axle. Precisely in the centre of each end of the 
axle should be driven an iron spill or piece of iron, called a 
gutlgeon, square at the end that is driven into the wood and round 
at the other. These should project just far enough beyond the 
ends (Jf the axle to go through the sides and extend from i in. to 
g ill. beyonvl their outer surface. These gudgeons are shown at 
D and li, and the manner in which they should project beyond the 
sides at 1^' and G. A small iron plate about ^ in. thick should be 
let into the side of the borrow on the inside* surface to receive the 
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giidgrons, as shown at H and K. These prevent the wearm/» 
away of the wood which would otherwise be caused by the 
friction of the gudgeons. It will be noticed that as the sides of 
the barrow approach closer together at the bottom than at the 
top and are slanting, the holes through which the gudgeons pass 
must be bored in a correspondingly slanting direction.. Tins 
is apparent from the section of the sides shown at F and G in big. 
3. If thought desirable, the axle can be tapered from the centre 
to the ends.ftnd rounded on either side, and ferule*, fitted over each 
end before the gudgeons are inserted. The ferrules should be made 
red hot before they are driven on the ends of the axle. As soon 
as they are on, they should be plunged into cold water, which 
makes the iron contract and fit tightly on the wood. 

To finish the wheelbarrow the legs must be added. These 
must be cut so that they may be fitted closely to the slanting 
sides, and yet be upright as far as the outer surface is concerned. 
They should be screwed on to the sides with 2 in. or 2^ in. screws, 
according to the thickness of the legs, just in front of the tenons of 
the tail-piece, against which they may be abutted, or set perfectly 
upright, if the maker of the barrow consider this to be preferable 
to the other mode. * 

Ladders. — We have now to -deal with the ladder. It will be 
as well for the amateur to have two larlders, one from 10 ft. to 
12 ft. in height, the other from 15 ft. to iS ft. long. These will be 
long enough for all purposes for which he will reejuire them. The 
longer ladder, if ib ft. long, will be long enough to get at a fiist- 
floor window comfcjrlably if it be necessary, and this is all the 
amateur can possibly require. For repairing roofs, etc., ladders 
of great length are used ; but this is dangerous work, and had 
better be left to those who are accustomed to it. 

There is no dil/iculty in making a ladder. There are two 
methods, both of which are shown in thb the illustrations (PI. O). 
The ordinary way is shown in Fig. 5. A fir pole of the requisite 
length is taken and planed nicely all round. It is then marked 
along its length in divisions ot about q inches, the first mark 
being 9 inches from the end, and the last the same distance from 
the top, and holes are then boxed right through the pole jvith a 
2 in. or } in. bit. The pole is then sawn in half from end to 
end, and some spokes of oak or ash, generally called staves or 
rounds, thickest in the middle and tapering towards the ends, are 
driven into the holes in one half of the pole, the flat side being 
inwards. The staves are a little longer at the bottom than at the 
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top, so that the ladder may be narrower at the top than at the 
bottom by an inch, or more if the ladder be a long one. Some- 
times an iron bar, as at A, with a shoulder at each end to butt 
against each side, is inserted instead of a wooden stave, or fre- 
quently just below it, and secured with nuts on the outside ; 
one of these is put two or three rounds from the top, and another 
two or three rounds from the bottom of a long ladder. The 
other half of the pole is then put on to the other end of the staves 
and knocked info place. The ends of the staves are sawn close 
to the pole, if any project beyond the outside surface, and a cut 
with a chisel is made across each, and a wedge* of hard wood 
driven in. This is shown in the illustration. 

Another way of making a ladder is to take two pieces of good 
red deal about 2^ in. or 3 in. thick and 2 in. wide and nail cleats 
across, as shown in Fig. 4, the cleats being 2 in. wide and i in. 
thick. They should be nailed on firmly with clasp nails. Some 
notch the uprighls slightly and drop the cleats into the notches, 
but this tends to weaken the ladder. It is far better to secure a 
bearing for the cleats by nailing strips of wood to the uprights 
between the cleats, as shown at A, B, and C by dotted lines. 

This, however, tends to render the ladder somewhat cumber- 
some, and certainly heavier. The method last described is rather 
a clum.sy way of making a laddef, and should only be adopted 
for ladders of 12 ft. in iojigth and under ; for if the uprights be 
longer they are apt to give under the weight of the person who 
is upon them, and will sometimes snap asunder, especially when 
the ujiriglits hav6 been notched to receive the cleats. 

Trestles. — When engaged in painting or in putting up a shed 
in the garden, it will be found inconvenient to be constantly 
moving steps or ladder from point to point. Supports for a 
temix^rary scaffolding wjll therefore be required, and these 
the tiestlcs will supply The trestles, indeed, are likely to bo all 
that the amateur will want by way of making scaffolding, but* 
it will be as well, especially if he be at a distance from a town 
or wood miTchant’s yard, to keep a few short scaffold-poles 
and putlogs in stock as suggested. 

A good general idea of the trestle suitable for the amateur maybe 
gaii ed from an inspect ion of Fig. 6, PI. O. It is made on precisely 
the same principle as the sawing stool or mortising trestles used 
in carpeniy. A piece of wood about 2 ft. 8 in. long, or even 3 ft., 
and about 4 in. square, must be selected for the top ; and four 
legs — ^B, C, D, £ — ^about 7 ft. or 8 ft. long, and about 4 in. deep 
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by 3 in. wide, cut at the top so as to receive and hold the piece A. 
>^en these have been placed in position and nailed to A, braces 
or cross-pieces — as shown at F, G, H, K and I, M, N, O — ^must be 
nailed tp the legs. A pair of trestles of exactly the same size must 
be made, and it will be Obvious to the reader that when a pair of 
scaffold-boards are placed on the cross-pieces G, K, or M, O, or on 
the piece A at the top, scaffolding at various heights may be 
made in a few minutes to suit the convenience of the amateur. 

As it may be convenient for the sake of stowing the trestles 
away to make, them so that they may be taken to pieces, it 
is obvious that it is practicable to make each side of the 
trestles separately, framing the legs B, E, or C, D together, 
by cross rails tenoned into them instead of the cross-pieces 
L, F, or H, N, a third piece being added to connect them 
at the top and serve as an additional support to the piece 
A, which will slip into the rectangular opening thus made as 
into a deep notch. In this case, however, A should be deeper 
and narrower, so that a bolt may be passed through the framing 
and A to keep them well together when in use. The pieces G,M, 
and K, 0 may l>c movable, and attached to the framing on either 
side by bolts passing through the legs, and secured with thumb- 
screws. These pieces may be, wider to admit of two bolts being 
passed through each end for additional security. When made 
in this way additional holes may be made in the legs B, K, and 
C, D, so that the cross pieces G, K, and M, O may be shifted 
higher or lower as may be necessary. 


CHAPTER II 

EXCAVATING, AND WHAT IT IMPLIES— TOOLS -CON- 
CRETE, Etc,. ^ 

' Meaning of term ** Excavating.” — The term ” excavating ” 
is applied primarily to all work done in digging out and removing 
earth, for whatever purpose this may be done. Thus it is applied 
to the work done in levelling a place for the site of a bouse or any 
building, in digging out the trenches required for foundations 
or for making drains, and in sinking wells. 

Although mixing and filling in concrete, burning clay into 
ballast and making concrete walls cannot be considered as 
” excavating,” yet it is generally entrusted to labourers employed 
in this kind of work. Making banks and hedges, and planting 
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them with quickset or other shrubby trees, such as holly, also 
come within the province of the excavator, as well as the making 
of embankments or slopes. 

/ Amateur's Work In Excavatinf.— The amateur’s work as an 
excavator will be confined to levelling ground, digging trenches for 
foundations, perhaps, once in a way. sinking pits. He will also 
possibly have occasion to make trenches for draining ground, 
and will sometimes tlirow up an embankment or make a hedge. 
He should also know how to mix and fill in concrete for foun- 
dations, and above all other matters, how to make* garden walks. 
Wc will say a few words on each of these points seriatim. 

Scaffold-boards as Temporary Paths.— In all work of this kind, 
when earth has to be wheeled from one place to another, the 
amateur will find his scaffold-boards very handy as a temporary 
path for his barrow to run over. He w’iU also require a 
spade or a shovel for filling his barrow ; a pick for loosening the 
earth ; a crowbar or iron bar for sinking holes in earth, or for 
splitting asunder hard, close rubbly stone, or any other similar 
material that he may encounter ; and an earth rammer for ram- 
ming earth into a hard, solid mass. 

Spades and Shovels. — The ordinary form of spade is a broad 
blade of plate iron, square in form but rather narrower at the 
bottom than at the top, attached by two long straps of iron spring- 
ing from upper and under-side to a handle of tough ash, which 
is shaped something like a shield and pierced for the admission 

th§ fingers. The tools used in draining apjjroximate in form to 
> th(! cofhmon spade. The spade is a short implement, and although 
excellent' for digging and turning overground, it is by no means as 
handy for loading a barrow with earth, or throwing earth from one 
spot to another, or from a higher to a lower position, OTviceversd, 
as the shovel, which is/ not so familiar an object as the spade. 
The broad fiat blade of the shovel, which may either square or 
pointed as may be preferred, has a socket attached to it, into 
which is thrust a long, slightly bent handle. The length of the 
handle enables it to be used as a lever in lifting earth, and throw- 
ing it into a cart or barrow. The handle is grasped at the top, 
or n 'ar the top, by the right hand, and at about one-third its 
length from the socket by the left hand. The blade is thrust 
into the mass of earth, the left hand pressed against the knee as 
a'lulcrum, and the earth, which in this case is the weight to be 
moved, is raised by a downward pressure of the right hand coming 



334 HOUSEHOLD BUILDING ART AND PRACTICE 

into play as the power. This cannot be done so well with the 
spade owing to the shortness of the handle. 

The Pick. — ^The blade of the pick should be of the best wrought- 
iron, tipped with steel; the handle should be of ash. When the point 
is driven into the mass that it is desired to loosen, the han&e is 
moved in an upward direction ; and the back of the blade pressing 
against the earth behind it as a fulcrum, the weight in front ot 
the point is detached and loosened. This implement :z a good 
example of a bent lever. The amateur who requires a pick will 
often be able to purchase one cheaply at the marine store dealer’s. 

The Crowbar. — ^Thc crowbar is a long iron bar about I in. or 
I in. in diameter, pointed at one end, and beaten into a broad 
point and slightly bent at the other. 

The Rammer. — The earth rammer is a heavy mass of iron 
with a hole through it into which an ashen pole, about 6 ft. 
long and ij in. or i J in. in diameter, is inserted. When new it 
is sold by weight, but, like the pick and the crowbar, may often 
be purchased second-hand. It is one of the most useful aids to 
work that the amateur can have,*' for it is constantly in request 
when posts or wooden uprights of any kind arc let into the ground 
in order to ram tightly together stones, brickbats, earth, gravel, 
etc., thrown in to fill up the cavity. 

Levelling Ground. — ^The first operation that we may consider 
is levelling ground, and for the sake of illustration we will ima- 
gine that it is desired to make a level platform on slightly rising 
ground. This is practically the same as levelling a site f or a h c' — . 

The first thing to be done is to take such rough masses or 
materials as can b^e got out the higher portion of the ground and 
pile them in a line along the lower end so as to furnish some- 
thing in the shape of a containing wall to hold in the earth after- 
ward thrown into the intervening space. If there be no stones 
or rough earth that can be utilised, a few rows of short stakes may 
be driven in to sustain the earth which must be dug out and thrown 
if the distance be short enough, or wheeled if it be too far to throw, 
until the hollow has been filled and all the earth removed from 
the higher portion. As the earth is thrown between the stakes 
it should be rammed with the rammer to give consistency to it 
and prevent it from falling out. Of course, as earth occupies 
more space when loose than when it is solid, when all the soil 
has been shifted, it will rise above the desired level. It mus! 
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however, be left to settle and consolidate. The face of tlic bank 
must be made up with some of the earth, and covered with 
tiirf ; and when the soil has settled sulficiently, tri.il must be 
made that the level is true by means of the A level, which has 
jpeen described in another part of* this work (p. 77). In fact, 
the A leyel, and the other level for tr3nng uprights, should always 
^ji^d a place among the amateur's building plant. 

Tr^Ch«c»(or Fojundatlons. — ^Digging trenches for foundations, 
and sinking pits for any purpose, whether a cellarage, or a 
mushroom- house, or any other purpose for wliich ut is necessary 
to go below the level of the ground, is comparatively simple. 
The area of the trench or pit must be marked out by stakes 
driven into the ground at each corner or angle, and the 
ground within the area thus marked out must be dug out 
and removed. Care must be taken to keep the sides of the 
trench perpendicular and the bottom level. This must be 
done by the aid of the A level and plumb level. The bottom 
of a trench or pit should be well rammed with a *-ammcr to 
consolidate the earth, and thus render it better fitted to bear 
any material, whether concrete or brick, that may be laid in it 
as foundations for the walls above. 

\Mien a trench is dug for concrete it should be exactly the 
depth and width required for the concrete, but when the foun- 
dation is to consist of bricks or stones the trench must be made 
wide enough to allow room for working, and the space left on 
cither side of the foundations subsequently filled in again with 
earth. For draining, trenches are made in a diiferent manner, as 
described presently. As trenches are shallow no support is 
jrequiretl for the sides, but in sinking a pit in light, loose earth or 
gravel it may be found necessary to line it with boards to prevent it 
from falling in. The amateur will seldom, if ever, have to resort 
to this ; and as it will be attended with much trouble* and incon- 
venience owing to the n/cessity of keeping the boards in place by 
timbers stretching across the pit, it will be alino&t bedter for him 
to open out the pit very widely indeed at the top, and allow the 
sides to shelve to the bottom. The walls forming the side of the 
pit may then be put up in brick, stone, or concrete. If the pit 
be not of any great size, the struts, usually placed so as to suppoi t 
the boards at the side may also be utilised for the ends, as the 
boards used for this purpose at the sides being thick will not bend 
under the weight and pressure of the earth behind them. Of 
c;»ur^ the boards round the top are placed in position first of all. 
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and the remainder in succession as the excavation is carried 
deeper and deeper. 

Draining Wet Soil. — ^When the subsoil is heavy ajid retentive 
of moisture, as clay is, it is desirable to relieve the soil above of 
superfluity of water by draiifing. The materials employed in 
covering drains are very varied — brusliwood, rubble, stones, 
bricks, and pipes being all in use. The best and cheapest draiv^^, 
however, are drainpipes, which are now obtainable eve.T^ ^nere 
at moderate prices. The implements used in diainage are spades, 
varying in size so as to go to the bottom of a deep drain without 
taking out more soil than is neccs‘iary, sloping to the point and 
slightly rounded so as to make a circular cut, a spoon -like imple- 
ment for lifting the loose soil out of the bottom of the trench, and 
a level. 

Preparation of Trench for Draining.— We will first consider 
the method of preparing a trench for drainage, and then the 
diff( n‘nt kinds of drains that are in general use. The width 
at the surface of the drain should be laid out carefully with a line 
and reel, and the first spit removed of a width in which a man can 
work conveniently. From this extreme or greatest width at the 
top the trench wiU gradually taper towards the bottom, the 
sides sloping and approachir/g nearer and nearer until there is 
only width enough to lay the drain-pipe. If the ground in which 
the dr.iin is made slopes along the direction of the drain so that 
one side is lower than the other, the earth as it is removed should 
be thrown to the lower side ; first, because it is easier for the 
workman, and, secondly, to prevent any slip of the soil that might 
occur if heavy rains fall while the work is in progress. ^TSving 
dug out the soil to within 8 in. or 9 in. of the bottom, for which 
the draining spade is generally used, the bottom being of a width 
convenient for the workman, the remaining space is required to 
be much narrower, and is excavated bjr n^#»ans of the bottom tools, 
the workman supjvjrting himself during the work of excavation, 
on the shoulders or ledges of the trench, the bottom being made 
smooth and level by means of the scoop, of which several siz.\s 
are in use. In making a drain care should be taken that, while 
the bottom is left smf»ofh, it -hould have a proper fall in its whole 
length, and that if there is no natural fall in the land, one should 
be produced by making the head of the drain shallower than the 
outfall. 

Laying out Drains In Grou!.d. There are various ways^i;' 
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laying out the drains in ground, according to the configuration 
of the surface. If the ground have a uniform slope, as is often 
the case with garden ground, it will be sufficient to lay parallel 
lines of 2 in. pipes at a distance of from 15 ft. to 20 ft. apart, 
provided always that pipes are uscil in making the drains. When 
the land slopes slightly on either side to a depression in the middle, 
main ^rain of 3 in. pipes should be laid along this depression 
frot. the head to the outfall, anil lateral drains of 2 in. pipes 
entering main ^rain and connected with it by junction-sockets 
and t‘lbow- joints. No precise directions can be given in this 
matter as the construction and disposition of the. drains must 
in every case depend on the nature of the soil and the contour of 
the surface. The depth, too, will also depend upon circumstances, 
but a main drain will vary in depth from 3 ft. to 4 ft., being 
shallowest at the head and deepest at the outfall. The depth of 
lateral drains wiU of course depend upon that of the main drain. 
All lateral drains should enter a main drain obliciuely and not at 
right angles, and the fall should greater when the lateral 
approaches the main dram than at any other portion of its comsc. 
From 15 ft. to 20 ft. should be allowed between the feeders to a 
main drain • 

Sometimes the diain-pipes are laid with collars, that is, short 
pieces of piping sufficiently large to/eceive the ends of two pipes, 
thus keeping them firmly in their place. In other cast's the pipes 
are joined together by bands of tampered clay, which answers 
very well, but whi*n this method is adopted the upper side s of 
the pipes should be perforated with holes for the reception of 
the water, so that the solid lunction of the pi])cs is no detriment. 

V ■_ irsual, however, to do more than lay the pipes end to end 
in a straight line, or just fit the end of one pipe into the socket 
made for its reception at the end of the pipe that comes next to it, 
if pipes of this construction arc used. In this case no clay or 
cement must be used to biml the pipes together, but at the junc- 
tion of any feeder with a main drain the union should be carefully , 
made by clay or cement where permanent drainage is expected. 

/The following general remarks on drainage* and the various 
methods of constructing drains may prove useful, and afford 
some useful hints and suggestions to the amateur who may be 
intendilTg to effect the drainage of his garden or any small piece 
of giound, either by himself or with the aid of a labourer. 

The depth should vary with the nature of the soil. If the 
sub|'f?il is a stilf letentive iTay, care should be taken to go no 
'r.eepcr than is necessary to give the required fall ; for wall r 
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does not readily filter through clay, and draining land is for the 
purpose of drawing water quickly off the surface to prevent stag- 
nation and to admit of going on it immediately after rain ; 
therefore to lay drains so deep into the clay that water would be 
a long time in filtering to them would be useless. If the grouncl 
be more porous, let the drains be three, but not more tjian four, 
feet deep. Having got the trenches ready, lay the pipes, 
cover them for a few inches with rough porous rubbish or b'Oicen 
crockery, or any such material, and the draias willTytTeffective 
and permanent. An excellent plan is to lay soles or flat tiles, 
and on these to set half-pipes or bridge-pipes which are of a tunnel 
shape, and on these to lay the rough stuff and fill in with earth, 
which should not be rammed or trodden very tight, but merely 
allowed to settle. If the trenches are merely fiUed with rough 
stuff, brickbats, etc., to the thickness of a foot or so, the drainage 
will be effective but not so permanent ; even brushwood will do, 
and sometimes last for many years in clay soils. When drainage 
is roughly effected in this manner, the cost of drainpipes is of 
course saved. 

Another form of drain suitable for retentive soils is con- 
structed by placing two stoned or tiles against the sides, 
resting on a third stone, laid on the bottom of the trench. 
Over these another stone, is laid horizontally, and on 
this the soil is replaced, the rougher and looser parts being 
undermost, and in immediate proximity to the stone. A still 
more perfect drainage is obtainctl where a circular drain-pipe 
is laid at the bottom of the trench, which should be carried down 
into the substratum. Over this pipe are laid, first, the, 
roughest rubble available, on which a slate or tile is^ptiiiea. 
which will prevent roots penetrating downwards to the pipes as* 
well as the earth from falling in through the stones. If the pipe 
rested on the surface of the close tenacious subsoil, the water 
would be diffused over the surface ot the substratum and could 
not enter the drain* pipe. If, however, the drain-pipe is sunk 
into the subsoil as it should be, the water trickles from the 
surface of the substratum first into the rubble and then into the 
pipe. 

In estimating the number of pipes required for a small garden, 
all that the amateur need do is tomea'^uie the length of his drains 
in feet. He will then require as many pipes as there arc feet if he 
use 12 in. pipes, or four pipes for evqfy 5 ft. if he use 15 in. pipes. 
He should order a few more than the number actually reqTfir^d 
to provide against breakages. 
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Hedges and Embankments,— It is but seldom that the amateur 
will have to turn his hand to making a hedge. Embankments 
will be more in his way, in order to obtain variety in his garden, 
if it be sufficiently large to be laid out with winding walks and 
diversified by mounds and clumps. A few words on hedges and 
narrow l^ante may, however, be desirable. 

• , A narrow bank with steep sides covered with turf, and planted 
along +he top, say, with bush-roses at intervals of about 4 ft., 
and dwari plants«on either side along the intervals, is always 
pleasing, either as a border to a lawn or bowling-green, or as a 
division between one portion of a garden and another. A sub- 
stratum of rough stuff should be piled on the ground on either 
side, to afford support to the earth that forms the interior of the 
mound. Against the exterior, earth should be throNvn up and 
beaten flat with a spade, to afford a better lodgment for the turf, 
with which the sides must be covered. An angle of 30® will be 
found convenient for the slope of the sides of such a bank as this, 
but it may be less if desired. When placed in position, the turf 
should be well watered and beaten, and then left alone until the 
grass has rooted into the earth beneath. 

Foundation for Quickset-hedge. — In making the foundation or 
embankment for a quickset-hedge Jt is necessary to proceed on a 
different plan. If rough stones are plentiful in the neighbourhood, 
and can be procured at a low rate, the space which the hedge is 
to cover must be marked out, and a V-shaped trench cut out, on 
the sides of which the stones may be heaped together, sloping in- 
wards on either side, the interstices being filled with earth, well 
waolltd jin with water, that no space between the stones may re- 
main empty. On this foundation, w'hich may be carried up to 
the height of 2 ft. or even 3 ft. if necessary, earth may be piled 
and faced with turf. When the whole has had time to settle 
and consolidate, quickset «r white thorn may be planted along 
the top of the hedge. If there be no possibility of obtaining stone, 
or any kind of material that will answer the purpose as well, 
additional support and strength may be given to the hedge by 
driving in rough stakes, one row within the other, the stakes of 
one row being placed opposite the spaces between the stakes in 
thereinbefore or behind it. The stakes may be from 12 in. 
to id in. apart. Earth should be thrown within tlie stakes and 
rammed together somewhat tightly, after which the middle may 
be filled up, and the bank carted to the height required. The 
entire surface of a hedge made in this way must be covered with 
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turf, but when it is constructed with stones, smalMeaved ivy, 
primroses, creeping-jenny, and plants of a similar description 
may be planted in the interstices, producing a pleasing effect, and 
in course of time hiding the greater part of the rough stone- work 
from view. The amateur will«find many means and methods 
of carrying out the mode of construction here described. 

Garden Walks and Paths. — We must now pass on to garden ' 
walks of different kinds, the making of which comes under the 
province of the excavator. The chief thing to* be done in every 
case is to provide a solid but yet porous substratum, which will 
afford sufficient support to the materials of which the upper part 
of the walk, or rather its surface, is made, and yet allow of the 
rapid passing away of the water that may fall on the walk in the 
form of rain. Of course we are now supposing that the walk is to 
be made in the ordinary way, and coated — if a road, with broken 
stones, technically called “ metalling — ” and if a garden path, 
witli gravel. 

The course of the path or road must first be marked out with 
stakes, and the surface soil removed to the depth of 9 in. or a foot 
if there be no lack of materials to ftU it. J^' rom one-third to one- 
half the depth must then be filled up with rough stones, brick- 
bats. clinkers from the brickfields, slag and scoriae from the iron- 
works, or any coarse, hard fubbish that can be gathered to- 
gether ; the greater part of the remainder must then be filled up 
with coarse gravel, shingle, etc., which may be mixed with a 
little earth to give consistency to the whole, and finally coated 
with gravel to the depth of two or three inches, which must be 
constantly rolled with a heavy garden roller until the pa^i is 
hard and solid. • 

In some cases it is desirable to have a solid facing to a garden 
walk so that it may be impervious to rain, and in this case it is of 
importance that the surface of the lyalk should be rounded — 
higher in the centre, and sloping down on either side. The water 
'will escape into the earth or turf by which the walk is bordcreil, 
or, if desired, a gutter can be formed to carry the water to a tank 
formed for its reception in some part of the garden. The giittcl’ 
may either be moulded in the material of which tlu; path is made 
or it may be constructed bclv>w the surface, like a drain, and 
hidden from view. In this case catch- pits with iron gratings 
should be made on each side of the path at distances of about 
30 ft. apart. » 

Asphalte Pavement.^-In making a path with a solid surface. 
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the modes that come best within the compass of the amateur 
are the two kinds known as tar paving and concrete paving. 
Asphalte pavement, which consists of a surface of asphalte brought 
to a semi-fluid condition by means of heat and spread over a 
concrete bed, requires plant in the shape of furnaces, etc., for 
heating the asphalte, and should be laid by men accustomed 
to the work. It need not, therefore, be further described. 

Tar Pavement.-^rflf pavement, although making it is a very 
dirty and unpleasant piece of work, and best left to practised 
hands, may be easily laid by the amateur. The surface of the 
walk should be removed to the depth of three or four inches and 
well beaten. Some thick coal tar should then be poured over 
a heap of shingle or coarse gravel, and the whole worked together 
with a spade, or fork, until the gravel is thoroughly mixed 
with the tar. This composition must be spread over the surface 
of the walk, and rolled down with a heavy roller. Another 
mixture must now be made of tar and finer gravel, or sifted ashes 
from the dustbin, and a thin layer spread over the layer of rougher 
stuff first put on. Fine sand«or gravel must then be sprinkled 
freely over the top of this, and the whole once more rolled with 
the roller or beaten flat with the bgick of the blade of a spade if 
no roller be available. 

Concrete pavement, which is far cleaner to work than tar 
pavement, is put down in the following manner : — The earth is 
first taken off the surface of the path to the depth of 8 in. or 
9 in., and the shallow trench thus made is filled up to about two- 
thirds or three-fourths of its whole depth with stones, broken 
brickbats, and coarse gravel, well rammed together so as to 
present a level surface. The level for the finished surface having 
been determined, wooden rules should be laid down about 5 ft. 
apart with their top edge* at the required height. Portland 
cement must now be mixed in a tub with water until it is of the , 
consistency of thick cream, and poured over the gravel. This 
niust be spread about with a bass broom to level the surface and 
force it into the interstices of the first rough coat of stones and 
gravel. On this a coating of Portland cement and gravel, mixed 
with water, must be spread, bringing the surface very nearly up 
to the height of the path ; and when this has hardened, a finishing 
coat must be put on ; this should be of clean, sharp sand 
and Portland cement in ^qual parts, and brought, when 
mixed with water, to the consistency of mortar. A straight 
edgg should be used at this point to take off the cement 
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which rises above the rules. The surface must be rounded 
and brought to smoothness by the aid of a float, a piece 
of wood with a handle at the back, something like a laun- 
dress’s iron, but longer, wi^ which plasterers finish the sur- 
face of walls and ceilings. As the work proceeds the rules should 
be removed and the spaces filled up. The surface should be 
allowed to set perfectly dry and hard before being used. 

Concrete. — Concrete, now so much used in farming the founda- 
tions of buil<^ngs of every description, and even the walls them- 
selves, is a mixture of cement and sand, gravel, broken stones, 
brick rubbish or similar materials in proportions varying from 
one part of^ cement to three parts of other ingredients for good 
work to one part of cement to twelve of other ingredients for 
unimportant work. A common mixture consists of one part of 
cement, 2 parts of sand and 5 parts of gravel, broken stone or 
brick. Good lime is often used instead of cement, especially 
for dry foundations. The cement or lime which binds the gravel, 
or other material together is technically called the matrix and 
the material imbedded in it is called the aggregate. 

It may be said that any waste material of a hard nature may 
be used as ag^egate in making concrete, sand and ^avel of all 
kinds, induing pea or fine gravel, pit gravel, river gravel, 
Thames ballast and sea beach, burnt clay, broken chalk, ashes, 
cinders and coke, lime, chippings, flints, old stones and bricks, 
especially when broken, broken earthenware and stoneware and 
rubbish from the brickyard may all be used. Slag, too, the re- 
fuse of the iron furnaces can be made available whenever ijt can 
be obtained. Thus there is no part of Great Britain or Ireland . 
without some kind of material that can be used for' concrete. 
It should not be used in too large sizes. Pieces about the size 
of stones ordinarily used for metalling and mending roads or 
such as will pass through a ring of 2 in. in diameter are best 
suited for the purpose when the material is broken up for the 
purpose of making concrete. 

Any of the various cements in general use may be used In 
the manufacture of concrete, but the amateur is recommended 
in all cases to use Portland cement, this being by far the best 
and strongest. If lime is used it should be carefully slaked before 
being mixed with the aggregate. All lumps should be broken, 
and enough water added to reduce them to powder. After 
being allowed to stand for forty-eight hours the slaked lime 
should be passed through a screen. 
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In making concrete, it is important, in the first place, that 
the aggregate, be it what it may, should be deposited on a clean 
place — if on old boards, as scaffold boards, so much the better — 
so that no dirt may get mixed up with it. The concrete itself 
should be made on boards, nailed together on ledges or on three 
putlogs placed on the ground parallel to one another, forming a 
rough platform. The aggregate and the cement or lime used as 
the matrix must then be placed on the boards, the aggregate being 
measured out first, and the proper proportion of cement being 
also measured out* and thrown upon it. Whilst still in the dry 
state, the materials should be turned over two or three times. 
The heap is then wetted with water poured o^er it from a 
large water-pot fitted with a fine rose, and the whole is mixed 
by again turning it over once or twice, so that the materials 
may be thoroughly amalgamated. 

The principal precautions to be taken in the process of mixing 
are : — 

(1) The water should be added to that portion of the material 
which the “ shoveller ** is working upon and not to the mass 
indiscriminately, as this allows the cement to sink through the 
interstices of the aggregate before attaining partial solidity. 

(2) The full quantity of water should be added during the 
third turning, not afterwards. 

(3) The quantity of water applied must be regulated 
according to the purpose for which the concrete is intended. 
For foundations, arches, etc., only as much as to caiise slight 
cohesion between the materials is necessary ; but for walls, 
between frames, and in similar work, it must be in ak iiid of 
semi-liquid condition. 

(4) The " shoveller " must turn the concrete completely 
over when in the act of casting it from one heap to another — 
not take it up in the shovel — and deposit it without changing 
the position of the ingredients." 

When using quick-setting Portland cement no time must be 
lost between the operations of mixing and depositing the con-« 
Crete where it is required. 

• In filling a trench with concrete in order to serve as the founda- 
tion for brick or stone work, or even for a concrete wall, it is 
necessary that the concrete should be thrown into the place in 
which it is to be with some degree of force. To ensure this in 
laying the foundations of houses, the concrete was formerly 
thrown into its resting-place from a stage raised from 6 ft. 
to 8 ft. above the level of the ground. This was done in order 
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to give solidity to the mass, and to cause the wet conglomeration 
of cement and gravel to lie closer together than if it were merely 
shovelled into the trench from the level of the ground itself. 

The objection to this method is that the heavy and light 
portions of the material separate while falling and the concrete 
is not uniform throughout its inass. In modem practice the 
concrete after being mixed is at once wheeled to the pl^ce where 
it is to be laid and tipped or thrown through a height of not 
more than three feet into position. It is then carefully rammed 
in layers about 1 2 in. thick. Each layer, which should be made 
perfectly level, must be allowed to set before the next layer is 
added. The 'surface should in all cases be prepared for the 
new layer by roughing it up with the pick and wetting it. It 
must always be remembered that it is extremely important that 
joints in concrete should be properly made, as unless precautions 
are taken they will always 1 ^ a source of weakness. If there is 
not time to allow each layer to set the new layers may be added 
immediately after the ramming, but on no account should any 
ramming be done after any of the layers have commenced to 
set. Constructional work in concrete is dealt with in a later 
chapter (see pp. 366-9). 

To go further into details rejecting the various kinds of 
work performed by the excavator is not possible on account 
of the want of space, and the number and variety of subjects 
in connexion with the building art yet to be considered. 
It is, moreover, unnecessary, as our object is not to write an 
exhaustive work on building processes, which would, if properly 
treated, assume the form and extent of an encyclopaedia, but 
merely to bring under the notice of the amateur artisan such 
work as he may be able to accomplish himself without a^id from 
others. 


CHAPTER JII 

. BRICKLAYING, ITS VARIOUS BRANCHES : TOOLS, PRO- 
CESSES, ETC. 

Bricklaying. — Bricklaying is in itself an apparently simple 
process, inasmuch as it consists merely in laying or disposing 
regular and similar rectangular pieces of baked clay one lipon 
another, layer upon layer, until a certain height is reached, 
spreading l^tween each layer a composition of lime and sand 
called mortar which hardens and connects the bricks together in a 



BRICKLAYING— TOOLS. PROCESSfiS, ETC. ^ 343 

solid mass. There \s, however, much more skill in" bricklaying 
than is apparent at first sight, and really good bricklaying, like 
many other building processes, cannot be done without practice. 

In the first place it is necessary to determine that the surface, 
whether of earth or concrete, on which the superstructure of 
bricks is to be reared, is perfectly level, as, if this be not the case, 
it cannot be expected that the courses of bricks will be in regular 
lines. Attempts • will be made to overcome this by m^ing 
the layers of mortar thicker in one part than another in order 
to bring the coifrses level ; but such a mode of proceeding 
as this will be found objectionable and detrimental to the 
solidity as well as the appearance of the wall, because if the 
mortar could be preserved in its extra thickness in parts it 
would present a large breadth to be acted on by the weather, 
and the actual experience of the builder of the wall would be 
that, as additional weight was imposed on the soft mass by each 
additional course of bricks, it would shrink and cause irregularity 
in the upper courses. 

Thus much for the wall in its length. It is also ejear that a 
want of due level in the surface on which the wall is built cannot 
fail to cause it to incline to^one side or the other, while it is 
absolutely necessaiy that the inner and outer face of a wall 
should be perpendicfilar or at right angles to the plane surface 
on which it is raised. • 

It is almost unnecessary to observe, after what has been said 
in the preceding chapter about clearing trenches for foundations, 
that the level of the surface on which a wall is built must be 
ascertained by means of the A level, and the accuracy of the 
perpendicular of the wall by the upright level or plumb. 

Bricklayer's Tools and Appliances. — ^The toob required in 
bricklaying are a large strong steel trowel, with which mortar 
may be spread and bricks chopped asunder or reduced to any 
extent that may be required in order to produce a perfect bond. 
Mortar is carried up the ladder, and on to the part of the scaffold- • 
ing where the bricklayer is at work, by his attendant labourer, 
in a hod, which is shaped like a box, open at one end and cut 
across diagonally and fitted at the bottom angle into a short 
pole. The amateur will not want an appliance of this kind, as 
he wilf not attempt to carry a wall to any height. He will, 
however, want a small trowel for pointing, and a piece of wood 
about JO in. or 12 in. square.fixed on a wooden peg which serves 
as a handle by which to hold it. 
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With the exception of a piece of boarding, consisting of boards 
about I in. thick, nailed on to ledges on which to mix mortar 
close to the scene of operation, and on which to carry it thither 
/from the main mass, everything which is necessary to bring 
under the reader’s notice respecting the use of the neces- 
sary appliances has been slid already. The large trowel 
must be of steel, and ring clear and resonant as a bell when 
a brick is struck with it. A small trowel will be required 
for pointing or filling the spaces between the bricks with 
new mortar or even cement. The mortai*board on which 
the mortar or cement is placed, is held in the left hand by the 
handle below' while pointing. The mortar-board the amateur 
can make for himself. It is simply a square piece of inch board 
fitted with a handle, which may be cut from an old broomstick, 
though a piece of ash is better. It should be keyed and wedged 
into the board and strengthened by means of angle irons or small 
brackets. 

Foundations. — When the earth under the proposed founda- 
tions has been well rammed so as to impart the necessary 
degree of solidity to it, or that a substratum of concrete has been 
laid, and that it has been ascertained that the earth or concrete, 
as the case may be, is perfectly level, the foundations of the 
wall may be laid. It is unfqrtunately too often the habit to 
use the worst possible description of bricks for the foundations. 
The amateur must take care to sec that he has sound, hard, 
strong bricks for this purpose. Bricks that arc rough and unfit 
for the upper part of the wall arc good enough for the foundation 
as long as they are moderately square and hard, and therefore 
all the less likely to soak up water. 

Thickness of Walls. — It will be clear even to a novice that the 
foundation of a brick wall must exceed the thickness of the wall 
itself in all the courses, from the lowest to that from which the 
wall springs. The thicknr ss of a wall is described by the number 
' of bricks or parts of bricks to which it extends. Thus a partition 
wall in brick nogging, or of the breadth of a brick, is described as 
being half a brick thick, and the extent of thickness ranges 
upwards from this, as one brick thick, one and a half bricks 
thick, two bricks thick, two and a half bricks thick, three, bricks 
thick, etc. Now a brick is accounted to be 9 in. long, 4^ in. 
broad, and 2^ in. thick, the breadth being half the length, and 
the thickness rather more than hak the breadth, or one-fourth 
the length; an arrangement which renders bricks more con- 



BRICKLAYING— TOOLS, PROCESSES, ETC. 347 

venient to use owing to the correspondence ot proportions in 
length, breadth, and thickness. The equivalents of the thick- 
nesses of walls above enumerated will therefore be, when ex- 
pressed in inches, ^ brick = 4]^ in. ; i brick = 9 in. ; bricks= 
I3i in.; 2 bricks= 18 in. ; 2} bricks = 22 J in., -etc. 

Measurement of Brick-work. — Before proceeding any further 
it may be desirable to say something about the measurement 
of brick-work, an^ the space that a certain number of bricks will 
fill when built together. 

A rod of brick- w'ork is 272 ft. superficial, byck or 13 J in. 
thick, called in London the standard thickness, to which all 
brick- work of whatever thickness is reduced. One rod of reduced 
brick-work is equal to 306 cubic feet or ii J cubic yards. To one 
rod reduced 4,352 stock-bricks are reckoned, and 4 courses of 
bricks are estimated to make i foot of brick-work in height. 
When laid dry — ^that is, without mortar — it takes 5,371 bricks 
to one rod, and 4,900 bricks in wells and similar circular work. 
These calculations are without allowing any waste, which is 
more than amply compensated in dwelling-houses by not de- 
ducting flues and bond timbers ; in such work 4,300 stock-bricks, 
or 4,500 place-bricks are sufficient for a rod. A rod of brick- 
work contains 235 ft. cube of bricks, and 71 ft. of mortar (4 
courses to i ft.), which will weigh* on an average calculation 15 
tons. It takes 16 bricks to make a foot cube of reduced brick- 
work, and 7 bricks to form a foot super of facing. One yard of 
brick nogging takes 30 bricks on edge, and 45 bricks flat, but one 
yard of paving requires 36 stock-bricks laid flat or 52 on edge. 
If paving bricks are used, which are thinner than the ordinary 
brick, 3l3^are required when laid flat, and 82 when laid on edge. 

Mortar. — Bricks are cemented together with mortar, which is a 
mixture of lime and sand brought to a pasty consistence by the 
addition of water. The Quality of mortar depends upon that 
of the materials used in its manufacture, their treatment and* 
proportions and the method of mixing them. Lime, as used for 
building purposes, is obtained from several of the varieties of 
stone, marble, and chalk, termed limestones. It is prepared by 
burning or calcining the stone, thus drawing off the carbonic add 
in which it abounds. After calcination it is reduced to a white 
powdery material, which greedily takes up water ; it is then 
known as quick lime. In making mortar, fresh burned lime is 
taken from the kiln, and lain in a heap in a convenient place. 
When water is sprinkled on it, the lime begins immediately 
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to crack and fall down, steam issuing from the heap in 
considerable quantities — ^a high de^ee of heat being at the 
same time induced. On the completion of the process of decom- 
position, the lime is reduced to an impalpable powder, which goes 
by the name of “ slacked or slaked lime.” In mortar for important 
work hydraulic lime or cement should be used; the • cheaper 
” fat ” limes should only be allowed for inferior or temporary 
work. The sand used in mortar-making is of three kinds — 
pit sand, river, and sea. The sea sand should never be 
used if it can ht at all avoided, as walls built with mortar 
prepared from it are very likely to be damp. The purpose of 
sand in mortar is merely to save expense and to prevent excessive 
slirinkage. The quality of the sand, is, however, of considerable 
importance. It should be clean and sharp and quite free from 
all impurities. The water used for mixing mortar should be 
free frpm mud, clay or organic matter. Salt water should not be 
used with pure limes or in dry situations as it induces damp and 
efflorescence, but in the case of hydraulic limes and cements it is 
sometimes advantageous to use it, as the moisture attracted by 
the salt prevents them from drying too quickly. 

The slaking of the lime should be done on a wooden 
or stone floor under cover. After the lime has been sprinkled 
it should be covered over with the actual amount of sand which 
is afterwards to be mixed in the mortar. In this way the heat 
and moisture will be retained, and the slaking will be more rapid 
and thorough. The usual time required for the process of slaking 
is 24 hours, but this will vary with the hydraulic properties of 
the lime. The quantity of water required for slaking also 
varies with the quality of the lime, but it is generally rather 
more than one- third of its bulk. 

In order to thoroughly incorporate the ingredients of the 
mortar, the heap of slaked lime covered with sand is carefully 
turned over two or three times with the shovel whilst still dry. 
Afterwards it should be formed into a ring into which the required 
quantity of water should be poured, and the whole turned over 
two or three times and well mixed, the consistency, as already 
indicated, being finally that of a creamy paste. 

When it is desired to malvc brick-work as strong and durable 
as possible, the mortar should be made of cement, or a little 
cement should be added to the lime. Lime and sand, and cement 
and sand, lose about onc-third their bulk when made into mortar, 
and lime and Portland cement both require one- third their 
bulk of water to mix. For a rod of brick-work, 71 cubic feet of 
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mortar will {)e required, as it has been said, and to make this 
quantity, axe required cubic yards of chalk lime, and 3 of road 
drift or sand ; or i cubic yard of stone lime, and 3 J of sand. With 
Portland cement some three or four parts of sand are mixed. From 
this it is apparent that the proportion of mortar or cement when 
made up, Jto the lime or cement and sand before made up, is 2 
to 3. 

Brick-work ; How to Calculate Cost of.—The cost of brick- 
work may be easfly calculated from the above memoranda. 
There are many different kinds of bricks variously jiamed from 
their colour or quality, or the place where they are made, but the 
two kinds most generally used by the amateur in such work as 
he may do are commonly known as place- bricks and stock- 
bricks. Bricks are sold by the 1000. A variation in the 
prices is made according to the greater or less distance that 
the bricks have to be carted from the place where they 
arc made to the place where they are to be used. When 
an old brick building has been taken down, the amateur may 
buy very good bricks for his purpose at a low rate, and in the 
vi('inity of most large towns tbtjre are certain places which may 
be found out by a little inquiry, where these and other component 

parts of houses that have been pulled down may be obtained. 

• 

Bricks. — There are many different kinds of bricks which may, 
however, be divided into three classes, as follows : — i. Bricks used 
for walling ; 2. Fire-bricks , and 3. Clinkers or Paving- bricks. There 
are two methods of burning bricks for walling, and the bricks 
are accordingly called " kiln-burnt bricks ” and " clamp-bumt 
bricks the former being baked in a kiln and the latter burnt 
in a huge* 5 jlack or dump, containing from 500,000 to 1,000,000 
piled togctl)er in a square or rectangular mass with fuel in the 
form of cinder ashes or breeze scattered between the layers. 
About one-tenth of every ctamp is lost by the unequal action 
of the tire and breakage. When the clamp is sufficiently baked, 
the bricks are sorted into classes known as cutters, fine close- 
gratined bricks, rather soft and better suited for work in which 
the bricks require cutting ; picked stocks, or bricks of a uniform 
tint ; paviours, or hard bricks fit for paving ; commo 7 % stocks, or 
ordinaiy* bricks ; grizzles, or soft bricks ; and burrs. The bricks 
also vary in colour according to the degree of heat to which 
they have been exposed. I'he kiln-baked bricks, also called 
malms, are made of a finer clay, and slowly burnt in kilns. They 
arc of a pretty buff colour and uniform in tint, but they are not so 
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durable as the common bricks. Their colour is ^ due t3 the 
quantity of carbonate of lime that they contain, and it is this 
ingredient that renders the Suffolk bricks so pale, indeed, almost 
white, in colour. The fine red bricks made in the Midland 
counties are chiefly used for the better class of buildings, or for 
arches over doors and windqws, in which the bricks must be 
gauged or brought down by rubbing so as to fit together at 
certain angles. Fire-bricks and paving-bricks also are made of 
clay, which contains a great quantity of siligate of alumina and 
but a very small proportion of lime or iron. The silicate of 
alumina fuses when the bricks are burnt, and this causes them 
to become very hard and durable. 

Rule in Bricklaying. — ^To proceed, however, with bricklaying 
or building with bricks, the amateur must remember that it is a 
fundamental rule that in no two courses of bricks immediately 
continuous shall the joints between two bricks in each course he 
continuous or form a straight, unbroken line. This must be rigidly 
observed ; the disposition of the bricks caused by the observance 
of this rule is called " breaking bond.'* A layer of bricks through- 
out a wall is called a “ course,” ^d when bricks are so laid that 
their length is in the direction of the course, and their sides 
appear in the face of the wall, they are called ” stretchers,” ami 
a course thus formed a “’stretching course ; ” but when they 
are laid across the line of the course so that their ends or heads 
appear in the face of the wall, they are called “ headers,” and a 
course thus laid is called a “ heading course.” 

Bonds used by Bricklayers. — ^There arc two kinds of bonds 
commonly used by English bricklayers, called respectively, 

“ English bond,” and “ Flemish bond,” and of these ^he latter is 
the more generally used. “ Herring bond,” is only psed for the 
core or interior of walls faced with Flemish bond, and is formed by 
laying bricks diagonally between the faces and filling the inter- 
stices with mortar. It is a very weak mode of building, for the , 
faces of the wall are not connected by bricks running transversely 
to the length of the wall, having their heads or en^ in one face 
or the other, or in both if the wall be one brick or 9 in. thick. 

“ Garden wall bond ” is only used for 9 in. walls, and consists 
of courses of three stretchers and one header in regular sdccession 
throughout the course. English bond consists of alternate 
courses of stretchers and headers as shown in PI. P, Fig. i. It is 
reputed to be the strongest bond used in bricklaying ; but it is 
not so ornamental, and therefore pleasing to the eye, as the 
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Flench brad, shown in Fig. 2, which consists of courses com- 
poseo^ofh^ders and stretchers in alternation, every successive 
courseUCmg so arranged that the header in the course above 
rests immediately on the middle of the stretcher in the course 
below, while the stretcher in the i|ppcr course extends over the 
header in the course below it, and has its ends resting on the ends 
of the stretchers on either side of the header in question. The 
difference in the appearance of English and Flemish bond is 
clearly shown in the illustrations. 

Important Points in Bricklaying. — Having seen the general 
disposition of bricks in the face of a wall, there ai\j yet certain 
points to be considered, and these may be summarized as the 
method adopted by the bricklayer in building a wall ; the use 
and object of the “ closer ” ; the manner in which successive 
courses of bricks are laid one upon another in building a brick 
wall ; the constmetion of the quoin or corner when two walls are 
built at right angles to one another ; and, lastly, the method of 
forming a reveal where the w'all is interrupted in its regular 
course by openings for doors and windows. 

Method of Building Walls. — In dealing with the general method 
of building a brick wall we may for the present omit any reference 
to bonding so as to render the process as intelligible as possible by 
describing it step by step. 

Two courses of bricks above the level of the ground having 
been duly laid, as shown in Fig. 3, PI. P, the bricklayer then pro- 
ceeds to build up four or five courses at each end of the wall, seeing 
by means of his level that the bricks arc laid level, and that their 
outer faces are perpendicular. He then stretches a line A B 
along the'length of the wall from A to B securing it to the ends 
of the wairithat he has just put up by means of two iron pegs 
furnished vnth the blades something like that of a dinner-knife, 
the flat part btung thrust between the bricks and the peg pro- 
jecting as at C, n, and furnishing a kind of spindle by which the 
string is stretclicd, and on which any surplus length is wound. 
It will be necessary for the amateur to have a pair of these. 
Two purposes arc served by stretching the line ; the topmost 
course of bricks arc by its aid brought level with the bricks at 
A and B at either end, and by looking downwards and bringing 
the line directly over the edge of the bricks, he is assisted 
in making his wall truly upright or perpendicular. In laying 
bricks some mortar is first Spread on the surface of the last 
course of bricks laid; the brick to be placed in position is 



352 HOUSEHOLD BUILDING ART AND PR^CTrOJ^ 

carefully brought to the brick last laid, a little mcir^far hUviog 
been thrown in with the trowel to cement end to el/, j-ver^ 
brick should be rubbed and pressed down in such a ni<iiiner as, 
to force the mortar into the pores of the brick, and so produce 
a i)erfect adhesion. Moreover each brick should be made damp 
or even wet before it is laid, as otherwise it absorbs the moisture 
of the mortar, and its surface being covered with dr>’*dust and 
its pores full of air, no adhesion can take place. The bricks 
should therefore be dipped in water just before being laid, and 
the upper surface of each course should be nfoistened by means 
of a watering^-pot with a line rose, before the next course is laid. 
When using quick-setting cements this is particularly important, 
as unless the bricks are quite wet tlni cement will not attach 
itself at all. When placing the brick in positiem, pressure is 
exerted until sufficient mortar has be en squeezed out below to 
bring its upper surface on a level with that of its neighbour, the 
operation being completed with one or two slight blows from the 
butt end of the trowel handle, the trowel itsdf being held in an 
upright position. 

Closers : their Use in Bricklaying.— It by no mean., follows 
that the k ngth of a brick wall is the exact multiple of that of a 
brick, that is to say, that the wall contains an exact number of 
bricks in its length. It is toTemedy any inconvenience resulting 
from this that a portion of a brick called a " closer '' is used ; 
the closer also further serves as an aid in breaking bond. As a 
practical example of the use of the closer, and the way in which 
successive courses of bricks are laid, let us consider two courses 
of a 9 in. wall in Flemish bond, which in all probability will be 
the utmost thickness to which the amateur bricklayer will extend 
his operations ; these being limited perhaps to a 4^ i^.. wall for a 
small greenhouse, or a 9 in. wall for a larger greenhouse or shed. 

The use and purpose of the closef, and the manner of la5dng 
successive courses of bricks in a 9 in. wall, Flemish bond, are 
illustrated in Fig. 4. In the middle portion of this figure, 
the elevation or appearance of the exterior face of the wall is 
represented, and in this case the interior face will be simflar 
to the outef face. In the upper portion is represented the 
plan of the course A, and consequently that of C ; while in 
the lower portion is represented the plan of the course P, 
and consequently that of B. These figures, in fact, are 
the plans of the alternate courses of biicks from the bottom 
of the wall to the top. Now to any one who will examine 
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the^ figTues carefully, connected as they are by dotted lines, 
• it bS^nanifest that, if the courses A and C had had a stretcher 
placM next to the header with which they are commenced, and 
the courses B, D, had had a header placed next to the stretcher 
with which they are begun, the encfe of the stretchers and the 
sides of the headers thus placed would have formed a perpendicular 
line in the face of ^ the wall, thus breaking at the outset the 
fundamental rule in bricklaying, that the line of junction between 
two bricks in aAv course shall never be in the same straight line 
with the junctioirof two bricks in the course immediately above 
or immerl lately below it. To bring everything in^o fitting order 
the bricklayer has to cut a brick in half lengthwise, and this 
half-brick is inserted, as shown at E, between the header F and 
the stretchers G, G. A regular continuance of headers and 
stretchers can then be laid in the courses A and C, a recti- 
fication of breaking bond having been effected by the insertion 
of the closer £ which closes up the space that otherwise 
would be open, and renders the wall solid throughout. It •» 
evident also that to bring all things right, closer^ must be in- 
serted at the other end of the courses B and D, between the last 
stretcher and the last header.. This the reader may easily work 
out for himself by continuing the drawing on paper, and finishing 
up the end in the snsip manner as that wUch is shown to the right 
of the middle portion of the figure. 

Formation of Quoin or Angle. — Next in order it is necessary to 
give attention to the formation of a quoin or angle formed by 
the exterior and interior faces of a wall at right angles to each 
other. This will be best done by considering the appearance 
of the • ends and sides of the bricks in the accompanying 
plans of courses in Fig. 4 ; turning the comer marked A B C D, 
and seeing what plan must be adopted so that the courses of 
bricks in each part of thf wall meeting and joining at right 
angles in the comer may be firmly anil securely bonded together. 

If the wall described were simply a wall built in a straight** 
line and finished off clean and perpendicular at either end, 
it is clear from a consideration of the figures just mentioned, 
that the end of the wall being 9 in. or one brick thick would 
present the appearance shown in the middle portion of Fig. 5, 
which is the elevation of the end of the wall, and the upper 
and lower portion of the figure, which are the plans of the 
courses A, C and B, D respectively. Now the corner or quoin 
must be turned in such a manner that the ends of the 
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stretchers A and C in the courses thus lettered will ent^r the new 
part of the wall, and that the ends of the first stretcher hudjp the 
courses B and D shall enter the portion of the wall that is at 
right angles to the new part. The manner in which this is 
done is clear from the figures ixbillustration, remembering always 
the manner in which regularity of bond was preserved in the other 
face of the wall. Instead of the stretchers H, K, shown in 
Fig. 5 f tdosers L and M must be substitutec^ and the wall 
carried on with regular succession of strctche^^ and headers in 
courses B and D, and headers and stretchers in courses A and 
C, until the end of the wall is reached, when courses A and C 
must be completed by the introduction of closers. The shaded 
portion of the stretchers next to, and butting against, the closer 
M shows the extent to which the tie is carried. 

In the course of a few brief sections it is impossible to pvo 
anything like a complete exposition of the mode adopted by brick- 
layers in laying bricks and connecting walls at right angles to each 
other. It is hoped, however, that what has been said on the 
subject is m least clear, and will prove sufficient^or all practical 
purposes for the amateur. 

The Reveal In Brickwork. — ^We have now to consider the for- 
mation of the reveal, the term, applied in a’vrlBlecture to the side 
of an opening for a window, dc'^rway, or the like, between the 
framework and the outer surface of the wall. The appearance 
of the reveal from the outer to the inner face of the wall is in 
reality a rebate in brick-work, the framing of the window or that 
to which a door is hung fitting into the rebate. 

In actual building the frame for a door, provided that it be 
an outer door of the house, is fixed in position, and the bricks are 
built up to the wood- work, completely encompassing it, as it were ; 
but the sash-frames of windows are not put in until the wall is 
built. In building a 4 J in. wall the frame for the door is set up in 
.position and the bricks built up to it and by it, the inner surface 
of the brick-work being flush with the inner part of the frame, 
while the outer surface generally projects a little way beyond i^. 
Thus in a 4 ^ in. brick wall, built round a door-frame 3 in. thick, the 
inner surfaces of brick-work and frame being flush one with an- 
other, it is clear that the outer face of the brick- work 'would 
project I J in. beyond the outer face of the frame. The construc- 
tion of a reveal, and the manner in ^hich it is made, is shown in 
PI. P, Fig. 6 , in which the angle or recess into which a wooden fram- 
ing may be fitted, whether it be a door-frame or sash-frame, is 



BRICKLAYING-TOOLS. PROCESSES. ETC.‘ 355 

clearly shown. After all that has been said about the use of closers, 
’it will be unnecessary to go into any detailed description. The 
dosure at the reveal should be a bond closure, liras supposing 
A and A to be whole bricks in th6 courses to which they belong, 
the wall being a 9 in. wall in Flemish bond, B will be the bond 
closures., extendingtfn their several courses fronx^he outer to the 
inner face of the wall, and C, the half-brick completing the im- 
post of the reveal. The face of the reveal is formed by 
ends of the who\ bricks and half-bricks in succession, and the 
face of the rebate or retiring portion by the bond dosures and 
hdf-bricks inserted between each to make fair.* Some brick- 
layers will use a three-quarter brick in place of the half-brick C and 
bond doser B, but if tUs were done it is manifest that there would 
be no bond from top to bottom. 

Opening for Door or Window. — Having formed an opening in a 
brick wall for a door or window, as the case may be, the next 
thing to be considered is how to bridge over the opening so th^ 
if necessary, thi^wall may be continued above k4^tgji6bout its 
entire length. The simplest method that the amateur can adopt 
is to lay a piece of wood of ^e thickness of one or two bricks, 
according to the length to be bridged over, and the extent of 
walling that is toHs^raised above it, from pier to pier, and pro- 
ceed to enclose it anc^kiiild over it with bricks, taking care that 
the timber used is of such a^-fength that the breaking bond 
throughout the wall may be properly observed. The method 
of doing this is shown in PI. XXVIII, Fig. i. 

The Brestsummer. — ^This mode of procedure is adopted in 
building in providing a resting-place, at once strong and sufi&- 
ciently rigid to prevent any sagging in the middle, for the super- 
incumbent weight of the wall that is piled above it, in the case of 
shop-fronts and projecting bay windows, when the width of the 
opening to be bridged «ver is considerable. The beam, or 
brestsummer as it is technically called, is hidden from view bjj 
the facia of the shop-front, or by the roof or covering of the bay 
window, and so any unsightliness of appearance is avoided ; but 
in house-building, if a piece of wood were left showing in the wall 
it wo^d look v^ ugly. To prevent this the space over a 
door or window is usually bridged over by a lintel in stone 
or an arch in brick. The stone lintel b merely a repetition 
of the timber in a different^ material, but some skiU has to be 
exhibited in forming the arch in brick. There are many forms 
of arches used in building, according to the style of the work 
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in progress, but for these and their construction the reader^ 
is referred to any standard work on architecture. 

Stove in Workshop. — It is p<^siblc that the amateur may at 
one time or another desire to qonstruct a small stove in a work- 
shop, with a cliimney to carry off the smol«, or even to make 
flues in walls, for the conveyance of hot air or tfi allow of the escape 
of smoke. Of course the thicker the wall the easier it is to make 
a flue, or horizontal or vertical passage, throi^n it, as the case . 
may be ; but this may be done without difficulty even in a 9 in. 
wall. A knowledge of the method may prove useful in the 
construction of forcing pits, greenhouses, and fowl-houses. 

Horizontal Flue. — We may suppose, for example, that it is 
desired to construct one or more horizontal flues in a brick wall. 
In such a case it is manifest that Flemish bond will not do, 
because the headers in each course would prove an obstruction. 
English bond must therefore be resorted to, which, as the reader 
will remember consists of alternate courses oj/titretchers and 
headers. I'He wall must be built up in the ordina^ manner, a 
layer ot stretchers and a layer of, headers alternately, until the 
height is reached at which it is plrbposed to construct the flue. 
The last course laid — which, it must be j^erved, forms the 
bottom of the flue — must be s course of ^'jlders. On either side 
of this course of headers a line di' stretchers laid on their sides, is 
placed, and as a brick is 9 in. long and 2| in. thick, a longitudinal 
opening 4 in. wide and 4^ in. high, is left in the centre of the 
wall. This opening is covered in by another course of headers, 
on which the wsdl is continued with a course of stretchers, and 
so on. 

If bricks are scarce and expensive in the locality in which 
the amateur lives a saving of about one-third might be effected by 
building the wall from the level of Jhe ground with alternate 
courses uf headers and stretchcre laid on their sides. The wall 
'would not be so strong, it is true, as a solid 9 in. wall, but if 
solidity were a sine qua non it might be gained by filling the 
hollow with gravel concrete. ' 

Bricks, Porosity of. — Bricks are very porous, and will al^orb a 
considerable quantity of water. It is frequently stated in text 
books that a good brick should not alisorb more than of its 
weight in water. As a matter of f9Ct, however, the absorption 
of average bricks is about of their weight, and it is only very 
highly vitrified bricks that take up so little as . The absorbent 
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powers of any bricks may be tried by allowing them to remain 
for some time in a bucket or half-cask containing water, and 
noting their weight before and after immersion. It is the 
porosity of bricks that so frequently renders a house damp on the 
side most exposed tb rain, and which causes a wall tq remain damp 
for so Jong a tii\e when the bricks have become thoroughly 
saturated bjn the overflow of a gutter, usecjf to cfjry water from 
the roof, or t^ bursting of a pipe. 

Bricks will afib become damp by capillary attraction ; that is 
to say, when bricks are laid on damp ^ound, or ground which is 
nearly always in this condition, the water w^l through the 
pores of the bricks, extending upwards from course to course 
until a considerable space of walling is affected by it to the detri- 
ment of plastering and paper witUn. 

Damp in Wall, Prevention of.— There are two things whicli 
manifestly require the attention of the amateur. First, how to 
prevent water from rising in a brick wall, especially if the walUir 
question formd^part of a bpildiifg erected as or for 

some similar purpose ; and, secondly, how to prevent the further 
rising of damp in a wall that has been built, and to counteract the 
bad appearance and ill effects resulting from its presence. 

Damp Courses Klnd$.— The rising of damp in brick 
walls, or any tendency '"fo thi»f^can only be effectually stopped 
by the insertion of what is teclmically called a " damp course '* 
in the wall, about the thickness of a brick above the ground 
line, or the line where the earth comes in contact with the 
brick-work. A damp course below the earth line is not so 
effective, because the bricks above it will absorb water, though 
not to so great a degree, from the earth that may be in con- 
tact with them. A simple and effectual damp course is one 
of slate, laid right through the wall as soon as it has been 
brought about a brick's thickness, or, in other words, 3 in. above 
the ground line. The slates should be laid in Portland cement 
and it is as well to lay two or three courses of bricks immediately 
<above the damp course in Portland cement also. Asphalte is 
sometimes used ; this is cheap and effective, but almost beyond 
the management of the amateur ; ‘and damp courses are made in 
glazed earthenware, pierced to allow of ventilation. Water 
cannot make its way through slate, asphalte, or glazed earthen* 
ware, hence the fitness of these materi^s for a damp course. 

To cure dampness in a brick wall is far more difficult than to 
take proper means at the outset to prevent its appearance. 
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If a house shows damp on all sides just where the walls rise 
from the ground, the only efiectual^ure is the insertion of a 
damp course just above the ground line. This can be done by 
de^ees, and although productive of much dirt and discomfort 
wUle the work is in progress. it«can be effected without any dan- 
ger to the stability of the building as the cov^ of bricks taken 
out for the insertion of the damp course can be removed by 
degrees, and replaced immediately by the dan^ course as the 
work goes on. Such an operation can. of erase, be carried 
out only by a professional builder. It will be understood that 
reference is made to these matters, not with any idea that the 
amateur artisan can do any work of the kind himself, but 
that it is well that he should Imow the extent of the work involved 
in remedying such a serious defect. 

Damp In Upper Part of Hoiise.-~If damp has been caused in 
the upper part of a house through the breakage of a water-pipe, 
<a?rthe stoppage of a gutter or waste-pipe, the first thing to be 
done is-*<? the prim^ \.ause of the evil#<^'The overflow 

of water inlrain-water pipes and guttering is often caused by the 
presence of dead leaves or a bird’s nest, which prevents the escaj^ 
of water through the proper channel, and for this reason it is 
desirable to have the guttering and heads pipes inspected 
and cleared once a year. ' ’ ^ 

Although in a short time the Mastering may become dry in 
appearance, it may yet be suffidently damp to destroy any paper 
that may be pasted over it. Sometimes an under coating of 
pitch-paper or other waterproof paper, is applied to the wet 
surface, and the wall-paper is pasted on this ; but the ^water- 
proof pa^rs do not alwa}^ answer the end for which tltey are 
specially intended, and probably nothing better or more effectual 
can be found than a solution of shell-lac and naphtha, in the 
proportion of about four ounces of th^ former to a quart of the 
latter. This solution, when applied to the damp sudace of the 
plaster, almost immediateljr hardens into a varnish impervious 
to water, and as soon as it is hard and dry, the wall-paper may 
be pasted to it. It gives a reddish colour to the wall, but this* 
mattets little, as it is covered over by the paper. The smell of 
the naphtha is most unpleasant, but. fortunately, it soon passes 
off. This kind of work any amateur artisan ought to be able 
to do. 

* 

Damp-proof Coating for Brick-work. — ^The following remedy 
for da^ walls is often recommended as being effective : — 
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« 

Three quarters of a pound of mottled soap is dissolved in one 
gallon of boiling water, and the hot solution laid over the bridd- 
work steadily and carefully with a large flat brush so as not to 
form a froth or lather on the surface. This is allowed to remain 
for 24 hours to become dry. A solution made of a quarte, of a 
pound of alum in^ gallons of water is then applied in a similar 
manned over the'coating of soap. The operation should be 
performed in dry weather. The soap and alum, each acting 
upon the otherMprm an insoluble varnish which the rain cannot 
penetrate. andtt% cause of dampn^ is thus effectually removed. 

Tar on Exterior of Brick Walls.— A coating of \hi applied hot 
to the exterior of a brick wall will prevent the entrance of damp, 
but this remedy, though suitable for brick-work Mow the level 
of the ground and hidden from view, is unsightly when above 
ground. A small quantity of naphtha is sometimes added in 
the proportion of half a gallpn of the naphtha to a gdlon of tar ; 
but the tar, plain and simple, will do quite as well. When 
brick- work i^l^plow the ground4cy81. the eartlsi^^s^^ course, 
be removed, and the brick-work exposed to the air' |b allow it to 
dry a little before the tar, pr any other coating that may be 
used, is applied. In such cases it is useful to dash fine sand 
against the tar, wat|l the surface is thickly covered with it, and 
in a few da^ to wotherpoating of tar, which should ^ 
sprinkled with sand as before;'''^ When the tar has hardened, th^ 
earth may be filled in. 

* Pq^and Cement. — Another plan for walls above the ground- 
level^ one part of Portland cement with two parts of 

fine sapd, and add water enough to bring the ingredients to the 
coilSistency of thick cream. Cover the brick-work with a couple 
of coats of this mixture, and when it is quite dry. finish with a 
coat of paint. 

• 

Pointing Brlek Walb.*— When a brick wall has settled, and the 
mortar has hardened, the outer sui’face is usually finished by ah 
operation technically called ** pointing,** which consists in 
raking oul^ the joints between the courses and the bricks that 
compose each course, with the point of a trowel, and filling them 
up again with mortar specially prepared for the purpose. 

In building there are two kin£ of pointing, distinguished as 
flat pointing and tuck pointing, the latter being more ornamental 
than the former. As sooif as the joints have been raked out. 
it is usual to colour the brick-work with a wash prepared for the 
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prurpose, in order to produce a uniformity of appearance 
throughout the wall ; but tliis, of course, need not be done when 
the bricks are good, and of the same colour throughout. A mortar 
is then made consisting of lime, fine river sand, in the proportion 
of one i}art of lime to two of sand, and enough ashes from a 
blacksmith's forge — which are tised on accotnt of their fineness 
— ^to impart a blue colour to the mortar. Ime joints are then 
filled with this, and if left in this way, the pointing is styled flat 
Jointing. If, however, tuck pointing is desirdfi a thin white 
line is laid over the blue mortar, in the centrerof the blue line, 
so as to show a narrow blue line on either side of the white line. 
The effect of this is shown in PI. P, Fig. 7. The mortar used for the 
white lines is what is technically called ** putty," that is to say, 
plasterer's putty, and not glazier's putty, which is a different 
thing altogether. Plasterer's putty is fine white lime well 
slaked with water, and, indeed, having so much water added to 
it that the lime is fairly held in solution. The water is then 
•aJlowcd to evaporate until the past}^ settlement that is left 
behind^ , pf §n&Jent consfsct.£€e for working.//The mode by 
which an even edge and regularity of width is given to the white 
line is this. It is first laid over l^e blue mortar so as almost 
to cover it, and when*it has nearly set, a straight-edge is applied, 
first to the top and then to the bottom white line, and 

the superfluous putty cut away^with a k]pl^^ any thin and fairly 
sharp steel blade. When this E& been done to all the joints, 
horizontal and vertical, the effect is produced of a white line on a 
blue ground. 

The amateur artisan may occasionally require to point ^rick- 
work on his premises. It may be that he has built a shed a^nst a 
brick wall, or in an angle formed by two walls, in which dase one 
piece of walling will form the back and the other one side of the 
structure or he may have put up a small greenhouse in the same 
way, against either a part of one wa^ or portions of two. In 
eitW case, it is most likely that the old bricl^work will want 
cleaning down and pointing. 

The first thing to be done is to ^ve the brick-work a good 
brushing with a birch-broom. This will have the effect of clearing 
away all the dirt and dust that is adhering to it. After this 
the joints must be raked out and a second brushing given *0 the 
wall. Finally, it should be washed clean with a hose or watering- 
can. The b^t kind of mortar for p9inting work of this kind is 
Portland cement and fine sand in %qual parts, mixed to the 
consistency of very thick paste. This composition must be 
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made up in small quantities at a time, so that it may not grow 
hard b^ore it is used up. When mixed it must be placed on 
the mortar-board, which the amateur artisan will hold m his left 
hand, while he applies the mortar or cement with a small trowel 


held in the right hand. As he proceeds with the work, before 
each piece, or course, if done in single courses, has had time to 
harden, the surface should be worked over with a paint-brush 
dipped in water. This will impart a smooth surface to the 
^ment, and fill uVany little holes or depressions that there may 
be in the face of the brickwork. 


f Reduction ot Surface of Brick-work.— If the old Mck-work be 
very roughly laid, so that the ends and sides of some of the 
headers and stretchers extend beyond the proper plane of the 
wall’s surface, it will be as well to reduce the prominent bricks 
to the ordinary level by chipping away the projecting parts with 
a cold chisel or a slater’s hammer, which has one side shaped like 
a small hatchet, with a nick in it for breaking off projecting, 
points of slate ^d a hammer-hqg^l, 911 the othet^^ide. , ^e re- 
duction of all prdifiections, which may be easily eflect^'^Kth one 
or the other of these tools, adds much to the appearance of the 
wall. After the wall has beefi pointed, and the face is dry, it 
may be lime-washed or coloured, according to taste or preference. 

Roofing and Paving.-^/, l^tiough^ofing is the peculiar province 
of the tiler and slater, and patang is usually executed by the 
paviour, yet the bricklayer is often called on to roof in a building 
with tiles, or to cover a floor with paving bricks, paving tiles, or 
even oldinary stock or place bricks. It will therefore be as well, 
instead |f giving a separate chapter to a description of paving, 
to deal Here with the method to be followed when bricks and 
tiles are Used, and when laying stone paving. Covering in a 
roof with tiles may also be treated here. 

Plain Tiles and Pantiles.— Let us begin with roofing, which may 
be done with plain tiles or pantiles, explaining that plain tiles are 1 
perfectly flat, while pantiles are curved in form «/» something 
after the manner of the letter S. Tiles are hung by means of 
pegs to laths, called pantile laths, nailed on to the rafters of the 
house ip a horizontal direction. 

Roofing. — ^The great principle involved in roofing is that there 
shall alwa3^ be two thicknesses of the material used, whether 
in tiles or slate, except in the* case of pantiles, where it is unne- 
cessary. The object of this is that the line of junction between 
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any two slates or tiles shall come half over the tile below and 
hau under the tile above. By this arrangement any/ water 
that finds its way through the joint is st6pped from entering 
l^he roof, and fans into the gutter below. All roofs of over- 
lapping pieces of material pf small size must of necessity be 
constructed on this principle, in order to Jte water-ti^t. The 
laths or strips of wood are nailed horizontally to the rafters, 
in order to afford a hold for the pegs or pi^ in the slates or 
tiles. A piece of boarding is usually nai]|(d along the edgeT 
of the rafters just above the gutter in such a manner that the 
front of the die that rests on it may be raised slightly above thej 
back. Along this board a row of half- tiles is nailed, so arranged 
as to break joint with the tiles in the row immediately above. 
Holes are made on either side of the tiles in this row just above 
the middle, and pegs are thrust through these holes by which the 
tile is hung or bitched on to the pantile lath ; the process is 
repeated until the top is reached. wUch is finished with a row. of 
hiuf-tiles or slates, and sucrio^ted with a rowfif ridge tiles. 

BepaZPTJfiSiate Roofo. — It will be seen that roofing made in 
this manner must be commenced at the bottom with the lowest 
course, and carried upwards until the ridge is reached. When 
the work is finished the pegs are not visibl^..and it can easily be 
imagined from this and thei^eneral ajppdngement that when a 
tile or slate is broken it is no e^y mduer to remove it and insert 
a sound one in its place. It is often done by nailing a strip of 
thick zinc to the boarding or lath, pushing the slate or tile up 
imder those that overlap it, and inserting its lower ^ge'ihto 
the hook formed by turning up the lower end of the stip of zinc. 
If the old slate has been broken and any pieces ren&n, these 
and also the nails 'Which held the slate in position must first be 
cleared out. For this purpose a tool known as a slate rip is 
used. The thin blade of the slate rip is pushed under the slates 
and the head of the nail caught in 'one of the notches formed in 
the end. of the tool. Then b^ giving the ''rip" a sharp pull 
downwards the nail is drawn out. 

Another method is to clear away the broken slate and to fit a 
new one in the open space. In this case the joint below is filled 
in with fine hair mortar, and a thin bed of mortar laid on the 
slates. The new slate is thim tubbed intp position. To securely 
fix the slate, holes should be drilled through it j ust over the lath. 
Med in with white lead, and nails»then driven through into the 
lath. The purpose of the white lead is to make the ^te water- 
tight round the head of the nail. 
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Bricks used for Pariiig.r-Stock and place bricks are often used 
for paving instead of paving bricks, or foot tiles ; but being not 
so hard as these descriptions of bricks and tiles, they are more 
apt to break, and will wear away the quicker. 

Paving.— In paving^ it is obvious tbat the first^hing to be done 
is to' prepa!le a firm and solid bed on which the material to be 
used may be laid and bedded ; the second thing is to see that the 
' ?^d is i^ectly le^'el. if a level fiooring is required, or if it is 
(laired to slope in a^y particular direction, or be rounded so as to 
^row off ..the water on either side, as in the case of a paved path, 
to see that the bed is sloped or rounded in the manner required. 
Paving is generally bedded in mortar, or cement, the latter 
being preferable if durability and solidity is required. All 
that is now necessary is to lay the bricks or tiles in regular 
order, spreading a little fine cement along the edges of adjacent 
bricks, and of each course, that they may adhere closely 
together, and tl\at no gaps or chinks ^ left between them. If • 
any brick or tile happens to be a liTTie Ininner thafi-fch'w^.ccA to 
it, a little additional bedding must be laid below it to raise it to 
the proper level. • 

Coloured Paving Tiles, etc. — Ornamental pavements for short 
walks from the roadwdy to the front door, or a square space 
before the front door and 'similar' positions, may be laid in 
coloured paving tiles or encaustic tiles. The coloured Stafford- 
shire pai^g tiles can be had square in various sizes, and in 
diamb^s, hexagons, and octagons. Encaustic tiles can also ^ 
had in diRerent combinations of colour, the price var3dng accord- 
ing to combination of colour and size. The method adopted in 
laying them is precisely the same as that /ollowed in laying 
common bricks and tiles ; but greater care, of course, is neces- 
sary in doing the work, in order to arrive at a satisfactory resifit. 
A true and solid bed must firSt be prepared, and on this the tiles 
•must be lai4 with care, fitting them, closely and accurately 
together. 

If the natural foun 4 ation is not sufficiently sound, a bed of 
concrete should be prepared. This should be from 3 to 6 in. 
thick, aiyl made of fine gravel and cement and weU rammed 
down. To level the surface, float over about half an inch of 
cement and sand, leaving^ about a quarter of an inch more than 
the.thickness of the tiles in order to have a good bed. The tiles 
are then laid in Pdrtland cement. To cut the tiles, mark the 
face well in with a sharp chisel, gently tap at the back, and, if 
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the tiles are of good quality, they will readily separate. “ It 
is best to commence laying from the centre. In order to pre- 
vent any accidental displacement of the tiles, a layer of saw- 
dust covered with boar^ should be laid across the tile pavement 
tintil it is properly set., ® ^ 

Fixing Coppers and Ranges. — ^Fixing co|fpers and ranges should 
be left to the professional bricklayer, as it is altogether beyond the 
ability of the amateur to accomplish such v^rk in a satisfactoiy 
manner. It may happen, however, that cement or mortar may 
get loosened and fall away about a range oV copper, and this thu 
amateur can easily repair with a little cement and sand. He 
may even reset a copper if it gets loose, as it is nothing mom 
tha^ a circular vessel with a rounded bottom, and a flange 
about an inch in width at the top set in a casing of brick-work, 
so that the hre in the stove below may penetrate between the 
brick work and the sides of the copper. 

“* T^heflang^^ the top-afjt^e copper rests oj^ the brick-work, 
and tl55i»p“is cemented over and sloped inwards so that any 
water that may escape from clothes when taken out of it 
may run back into the copper.* Below the copper is the fire- 
grate. from which the ashes fall into the o^n space below, 
while the flame and heat ascend into ' the space between the 
brick- work and the sides of Ithe^copper. A circular wooden cover 
is generally kept over the copper, which in most cases, is built in 
an angle either in a comer of the kitchen or in one of the recesses 
by the kitchen or back kitchen fireplace. 

Back of Register Stove.— It will have been notice/ that the 
back of the register stove is sometimes made of fire-clay instead 
of iron. In course of time this part of the grate, of whatever 
material it may be made, will gtve way under the fierce and con- 
tinuous heat to which it is subjectvd, and must be renewed. A 
new cast-iron back, or a fire tile of Welsh or Stourbridge fire- 
clay, may be procured from the ironmonger’s. ' 

Stourbridge fire-bricks, which are the best that are made, re- 
sist the action of fire. Welsh, and other descriptions of fire-bricks 
are cheap>er. I\or the sake of security, if the amateur is building 
a small fireplace in a workshf>p or elsew here, he is recommended 
to use fire-bricks instead of ordinary stock bricks. 

Flie-clay : Where to get it. — It may happen, however, that 
the amateur mdy wish to mend any hole that has been burnt 
away at the back of bis grate without having recourse to the 
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ironmonger or the smith. In this case he must procure soihe fire- 
clay fr^in the builder's yard, or from the itimber merchant, who 
generally keeps this material in stock. 

Some little trouble is involved in the preparation of the clay, 
which must be soft^ed and kneaded with water until it is' sufii- 
ciently plastic for use. The cavity into which it is to be introduced 
must then be moistened with water and the clay pressed into it, 
especially if the bricks at the back have begun to wear away; 
'hs will sometimes happen. The front must then be finished off 
gat the proper slope, which will be indicated by the sides or 
cheeks " of the grate. The ability of fire-clay to* bear a great 
heat without melting or vitrifying arises from the absence of any 
alkaline earth to act as a flux. The famous Stourbridge fire-clay 
contains about 64 per cent, of silica and 24 of alumina, the remain- 
ing twelve parts consisting of oxide of iron, water, and traces of 
carbonaceous matter. 


CHAPTER IV 

BUILDING WORK SUITABLE FOR AMATEURS. 

• 

Bricklaying, unless it be^of the very simplest kind, involving 
no very great nicety in the operation, is a matter which the 
amateur artisan either will not care to undertake, or will often 
mism^age. Masonry, which will be noticed briefly in a future 
chapt^also presents difficulties which can be overcome only 
with experience. There are, however, fnelhods of building which 
are more within the scope of the amateur, and these may be 
classified *as : (i) Building with wood, (2) Building with 

concrete. 

The method of building ^ shed in wood, and wood only, will 
be found at the end of this chapter ; we will commence our 
remarks on this part of our subject with suggestions for, and * 
instructions on, building with concrete, made by the amateur 
in ''the manner described in a previous chapter. 

Workfng Drawings. — The first thing to be done when any kind 
of building work is about to be commenced, or any constructive 
operation whatever involving recourse to any of the building 
arts or trades, is to put the work accurately on paper ; that is to 
say. to prepare working drawings in plan, elevation, and section, 
according to a certain scale. By doing this, the amateur will 
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be the better able to calculate what quantity of nutterials he 
will require ; and by getting the plans that he to conceived 
in his mind definitely worked out on paper, he will be able to 
proceed all the more rapidly in the execution of the work from 
the commencement ‘^to the finish. 

Simple Brick-work Building.— The only' way in i^hich any 
building operation can be clearly explained is to take a supposed 
case and to go through it in detail, and at present we will imaging 
that the amateur has a convenient comer in his garden, where two 
brick walls npeet at right angles, one of which is high enough foi^ 
the back of the building. 

Assuming that the building is to be in brick, the mode of 
operation can be readily gathered from what has been said in 
the last chapter and what will be said here about concrete build- 
ings. A caution, however, must be given that it will be useless 
to build up the new brick walls without tying or bonding them 
-'to tho^e riiat are alreajjy^standing. If the^ .existing wall 
to v 9 iri^..it ^ desired to**1tctach another* at right angles, 
has been built in Flemish bond, portions of the stretchers 
must be knocked out to admit ef the insertion of stretchers at 
right angles to the depth of half the length of the brick, which 
will tie &e new wall to the old one. It might at first appear 
easier to knock out the cwfjialf-bricks in the alternate 
courses but this is not practicable, as these, bricks are headers, 
going right through the wall and appearing in either face both on 
the outside and on the inside. 

To proceed in due order, we will suppose our building yrte pre- 
cisely 1 2 ft. long and 9 ft. wide, exclusive of the brick waM, against 
which it is to be built. The walls are to be 9 in. wall£ and the 
opening for the doorway, which is to be at the end that we have 
to build, is to be 2 ft. 9 in. wide. The brick walls are also 9 in. 
walls. In making a working drawing for the work, the amateur 
will find it convenient to take from ^ in. to i in. to a foot for his 
scale. The opening for the doorway is 2 ft. 9 in. wide, and the 
walls are 9 in. thick. 

Building in Monolithic Concrete. — ^We will consider, first of all. 
that it is intended to build the walls in monolithic concrete, 
that is to say, a wall composed of concrete built up piece-meal 
udiich harden into a solid unbroken mass. The existing walls 
are, as already stated, of brick, but it is no less desirable ^t the 
new concrete walls should be braded or tied to these, even' though 
the materials are different, so we proceed in the first |^ce to 
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knock out the stretchers or half-stretchers in order to form the tie 
MeaawhOe trenches for the new walls have been excavated 
of the necessary width ; that is to say, 9 in.-^the trench need not 
be larger for concrete foundations— and the earth at the bottom 
of the trenches has been xjenderedtsolid by ramming the mould 
well toother. The Vail that forms the back of the building is 
to ft. high, and that*of the side wall is only 6 ft., but we wish 
the front of the building to be 8 ft. high. This will give but little 
sfepe to the roof, but it is sufficient for the purpose, as the area 
of the roof will be but a little larger than the ground on which tte 
building stands. • 

The construction of the window and of the roof will be 
explained later, but for the present we may consider only 
the walls or carcass of the structure. The amateur should 
remember that he is in no way bound to follow the dimensions 
here given ; he will find that he must of necessity adapt his 
building to contingent circumstance; the dimensions here 
given are, for fhnny reasons, verjy“o»y:»«nient. ^ * 

The trenches hsPving been opened, should be filled with con- 
crete to the level of the ground and a stout door-sill of oak, 
about 3 in. thick, bedded oiS the concrete just on or above 
the ground level. First some scaffold-boards and stout stakes 
are procured, and the*stakes arc driven into the ground on each 
side of the space on which thp wall is to be raised. Within 
these stakes, scaffpld-boards placed on edge are arranged, the 
stakes being driven in at such a distance apart that the space 
bet^’^eo the scaffold-boards may be a little over 9 in., the 
require^width of the wall, to allow for shrinkage. A short 
piece of E|pard is put across the other board to form the end of 
the wall, or, as the wall at the side will be built at the same 
time, it wiU be better to set boards to form the doorway by 
placing stops across between the scaffold-boards which must be 
introduced when the wall hal been raised to the height of 4 ft., 
and it is necessa^ to form the window opening. . 

The boards being set in place— say two boards on either side, 
which will give a height of 22 in. — and a quantity of concrete 
ready mixed, the concrete is thrown down with some force into 
the spac9 between the boards in order to consolidate it, and allowed 
to settle well together. To save concrete and eke out the matenals 
any rough stun such as brick-bats, stones, flints, etc., may ^ 
placed in the middle of the wall, due care l^ing taken that they 
do not come in contact with the boards on cither side, and so 
appear in the surface of the wall. When the space between the 
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boards has been filled up. the mass must be left for two or three 
days to harden. It will then be found that the concrete has 
shi^k in settling, and does not come to the edge of the topmost 
board. The lower part of the wall being hard enough, the lower 
board may be withdrawn ant^placed on the top of the upper one, 
and the £tl]ing>in process repeated. On each occasion of adding 
new concrete, the upper surface, the block last laid,' should be 
prepared by roughing it up with a pick, cleaning it o£E with a 
brush and damping it. The withdrawal of ^he lower board and 
the placing it aboVe the upper board must be continued until the 
wall has been raised to the required height. 

Special apparatus have been devised for building concrete 
walk of this kind, and for connecting them at right angles, 
either at the comers of a building, or where one w^4 is run out 
from the middle of another, but these are most expensive either to 
buy or to hire. * All the amateur wants are the simple appliances 
already described. His stakes should be square and strong, and 
‘i.he , opposite pairs shouhl^be connected with >iolts or braces, 
so ^ to keep them, equidilt'ant during th« construction of 
the wall ; these, of course, can be removed when they interfere 
with the progress of the work.* It is well, too, to fasten the 
stakes to the scaffold-boards by long screws, say of 5 in. or 6 in. 
in length, which can be withdrawn when the board must be re- 
moved. One of the chief objects in asing the screws is to prevent 
any chance of the upper board* slipping, when the board below 
it is withdrawn. 

After the explanation of the process above given h^been 
thoroughly mastered, the amateur will find no difficulty iij'building 
any concrete wall of moderate height in this way. It is ^ccessary^ 
however, now to turn our attention to the completion of the* 
walls, first in front, and then on either side. 

And ^rst with regard to the front. When this has been raised 
to the height of 4 ft., a stout wiirdow-sill should be placed in 
position. This should be 6 ft. 6 in. long at the least, so 
as to extend 3 in. on either side beyond the frame' of the window, 
and it should be ii in. or 12 in. wide so as to be even with the 
inner face of the wall and project 2 in. or 3 in. beyond the outer 
faces. The wall shoidd then be raised very nearly to its full 
height, when a wall-plate, at least 2 in. thick and 4 In. wide, 
should be laid from end to end of the wall, the outer p^ being 
even with the outer face of the^wall. The window-sill below 
and the wall-plate, above .wiU '"thus form convenient parts 
to which to nail the' frame in which the casement windows are' 
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to be hung. WheA the wall is building it will be useful to 
introduce pieces of timber as long as the wall is thick, and 
about 3 in. square, to form additional points of attachment to 
which to nail the window-frame. * 

The end of the shed to the Idt hand, must be raised on 
the iSrick-work in tlte same manner*as the other walls, care being 
taken to femove haM-bricks, so that the side may be bonded 
completely to the wall. In building the end of the shed to 
the right hand, equ^ care must be taken to tie the end to the 
wall. at the back.* A strong lintel must be inserted, when 
Ahe opening for the doorway is high enough, and, ^ with the 
window, bond timbers to which the frame may be nailed, should 
be inserted in the reveals of the doorway. 

When all this has been done, it will be necessary to lay a 
wall-plate along the top and the back wall, and on the side walls 
as well. These wall-plates should be about 3 in. thick — certainly 
not less than 2 in. — and the side rafters should be cut so that the 
Upper surf acesnay be coincident with ^)iat of the inner edge o! the 
wall-plate on the ^ack wall, runlTtfr^away to nothing on ‘^etront , 
wall-plate. All the wall-plates should be bedded an the con- 
crete, and the spaces between the rafters when laid filled up 
with the same materials. Rafters about 2 in. thick and 3 in. 
deep may now be laid 4 o form supports for the roof, one end rest- 
ing on the wall-plate on the back wall, and the other end on the 
w^-plate on the front wall. Ofi the top of each wall-plate must 
be laid a strip of wood to bring it level with the top of the other 
raftam; imless, indeed, and which would do cpiite as well, 
wall^ate and rafter at the end were combined in one piece, 
and hal/ed on to the upper and lower wall-plates in such a 
manner 4 s to bring them level with the rest of the rafters. 

We are here more particularly concerned with the mode of 
building walls, but the method of covering in the roof will be 
given in detail in a later chapter. The making of the door 
and window, as well as the construction of the roof> belong ^ 
strictly to carpentry and joinery. The mode of procedure in * 
preparing and fixing the rafters has already been given; 
instructions for making doors and windows wiU be found in 
Chapter VlII of Part II of this work. 

Pls6 Wall or Wall of Rammed Earth. — If the amiteur cannot 
get lime and gravel or stones for making concrete he may yet 
manage to make a wall very similar in character, namely, the 
pis6 wall, or wall of hard-rammed earth, known in Devonshire 

A A 
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and Somersetshire as a cob '* wall. Moulds of board should be 
made and fixed in the same manner as for concrete walls, and 
suitable earth for the purpose having been obtained, this is used 
either by itself, or mixed with chopped straw, and, when put in 
the mould, rammed hard wi|h a rammer, and Idt to harden. 
Houses made of these clay walls are duraUe, wann,^ and dry. 
The kind of eat^h or soil best adapted for pise is that' known as 
gravelly. By this term is meant a soil in which the pebbles are 
round, not flat or angular. Brick earths ai^ well adapted fon 
pis6, but owing to the capacity for retaining moisture, they arv. 
apt t6 crackii unless carefully shielded from the wet, during the\ 
process ef drying the walls. All kinds of earth, however, may 
be used, with the exception of light, poor lands, and strong days ; 
these, however, will do if judiciously mixed with other better 
fitted soil. The principle of mixing is simply to blend a light 
earth with a strong, a clayey with a sandy or gravelly kind. 
All animal Or vegetable substances that are apt soon to decay 
■ itiust^be carefully kept onL.gMhe soil to be used.,»/»The following 
indi(^tions, whicn may be orated in order to }udge of the fitness 
of the soil for pis6 in any district, may be useful.^ In digging, 
if the spade brings up large luifips at a time, the soil is well 
adapted for the work ; this holds also where the soil lies on arable 
land in large clods, and binds after a heavy»>showcr and a hot sun. 
Where vermin holes are smooth in theinside and firm, or where the 
small lumps generally found in plenty in all fields are difficult to 
be crumbled between the fingers, the soil is good. Soil of good 
quality is generally foimd at the bottom of slopes that in 
cultivation, and on the banks of rivers. 

The foundations for an earth wall should be laid in brick, stone 
or concrete and carried from z ft. to 3 ft. above the Surface of 
the ground. The construction of the mould is dearly shown in 
PL 0 , Fig. 7. In this illustration A represents the foundation wall 
in section, this wall being bricks i^hick, or 14 in. from face to 
, face. In building this wall cross-pieces of timber, F G, must 
be laid on the top, when it has reached the height B C, and the 
spaces between these pieces filled in with walling until is is leyel 
with their upper surface. The top of the wall thus presents a 
continuous surface from end to end, broken only by th/e ** jois'ts,'* 
as these cross-pieces are technically called. The joists sllould 1^ 
of bard timber, 4^ in. broad, and 2} in. thick, that is to say, 
of the breadth and thickness of ^ brick. They should taper a 
Uttle, that is to say, be about i m. less in breadth at one end 
than they are at the other, so that they may be easily Imocked 
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out of the wall when It Is necess^ to remove them. ^ Grooves 
about I in. wide, and the same in depth, should be cut acfoss 
the joists at J and H, in order recdve the boards which form 
the “ mould/* and mortises must be made at K and L, as shown 
by the dott^ lines, to receive the tenons cut at the ends K, L, 
of the posts K M, A N. These polts should be of the samb di^ 
mensions hs the joists, as regards breadth and thickness, and 
from 1 8 in, to 2 ft. in length. It is necess^ to provide some con^ 
trivance for keeping the posts the same distance apart at the top 
they are at the Attorn, and this is done by means of cross- 
Jpieces, as shown at Q. 

As the breadth of the wall is 14 in., and the thickness of the 
mould-boards shown at W, X, Y, Z. is z in., a cleat R, z6 in. 
long. must, be nailed to the lower face of the cap Q, into which 
short pieces of the same breadth andtthickness. shown at S and 
T. have been attached at right angles by means of the dovetail 
joints, 0 a^d P. Between these pieces and the heads M and N 
of the posts ^ M, L N, wedges U, V, are driven, in ordar tp 
press these ends tightly against*thc entls of thetteat R. * Fiumes 
of this kind, precisely similar to each other, must be placed at 
distances varj^g from 18 in. to 2 ft. along the wall, and within 
them the mould-boards are placed, between which the earth will 
be thrown and rammed. These mould-boards should be of good 
pine wood, not less than 1 in. in thickness ; they should be 
dowelled or pegged together, and otherwise secured by battens 
screwed on to them at short intervals along their len^h trans- 
versely to the graiq. From 6 ft. to 12 ft. will be found a con- 
veni^t length for the mould-boards, and it is as well to have 
three or four pairs of mould-boards of different lengths. 

To foftn the end of a pisb wall battens««bout 2 in. or 3 in. 
wide and'i in. thick, must be nailed to the inside of the mould-' 
boards, at one end, which must of course be the end where the 
wall is to terminate or be tiymed at an angle, and a piece of board 
fitted against the battens. When an angle has to be made, a 
special moulding may be made for the purpose, or the ordinary 
n\ould-boards may be arranged by means of battens. The frfunes 
and mould-boar(& being in position and properly levelled by 
means of the plumb-line and square, the earth should be filled 
in and "rammed, well together. Not more than 3 in. or 4 in. of 
earth should be put in at one time. The first strokes of the rammer 
should be made close to the edges of the mould and afterwards the 
whole surface should be ramlhed in regular succession, from the 
head of the, mould downwards. Care should be taken to give 
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' to each layer as equal a compactness as possible. The parts 
under the caps must be carefully looked to, as from their position 
the rammer must be used obliquely. 

The mould being thus filled by successive layers, each equally 
rammed, the wedges holding the caps must he withdrawn, 
the caps taken of!, the sides thus released, and the joists 
finally drawn out of their holes in the v^all, which should be 
filled up either with a idixture of two parts of cement, two 
parts of sand and one part of earth, or with wocK&n blocks 
which will be found convenient for fastening internal fixtures^ . 
The holes for the joists cut in ^e upper surfaces of the successive \ 
layers should*be so placed as not to be exactly above one another 
in an the courses, but each succeeding series between those of the 
series below. 

'When a day's work is finished the wall should be covered with 
boarding, so that it may be protected in the event of rain, and the 
roof should be put on as soon after the walls are copipleted as 
Possible. The roof should overhang at least 12 in.^o protect the 
vertieal walls iroiA the effdCt of>MrIn. The rammer m&Y ^ ii^^de 
of hard wood or cast iron ; if of the latter material its weight 
may be 14 lbs., or thereabouts. Qond timbers may be used with 
advantage in pis6 walls ; they should be of the length of the mould, 
and in breadth equal to onc>third the thiclpiess of the wall. As 
they are completely imbedded in the earth, they last for a great 
length of time, n considered ncce^ary or more economical, 
the inside faces of tlie bond timbers may be made to lie flush with 
the inside wall of the house. In this case they will serve as 
battens in which to drive nails, for many convenient pur^ses. 
The openings for doors and windows should^ be left a little 
less than required. They may be dressed after the ^)uilding 
is finished to the proper dimensions. Wood bricks Should be 
built in here and there, to which to fasten the dressings and 
frames. The openings are made by placing heads, or a head, in 
the mould at the place where the wml is to terminate and the 
opening begin. 

Wooden Shed. — ^In dealing with the method to be followed 
in building a shed in wood we will assume that the same plan 
and style of building is to be followed as in the structure des- 
cribed, and that the frame-work is to be in every way similar. 

It will only be necessary, therefore, to deal with the external 
covering of the frame-work with wood ; there are two methods 
of doing this : one of these may be described as the horizontal 
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method, usually called "weather-bonding, "and the other as 
mtical method. 

For weathe^l)oarding, boards thinser at one ed^ than at the 
other, usually called leather-edi^d boards, are used. These are 
made by sawing a board in two pieces by a diagonal cut. To give 
a finish to weatl)er*boarding a ^t should be nailed to the 
outer edge of the ^upright at either end of the space to be 
boarded over. This forms a rebate within which the ends of 
the boards are dropped and hidden from view. For weather- 
boarding the uptigbts should i^ot be more than i8 in., or at 
the utmost 2 ft. apart, but then they need not be more than 
2 in. square, or at most 2\ in. by 2\ in. unless the building is 
to have an upjper story. If it is found convenient to place the 
uprights at a wider dist wee, diagonal braces should be introduced 
to strengthen the frame-work, and this may be done with good 
effect even when the uprights are close together. 

If this ^tem of strengthening by diagonal braces is desirable 
for weatmr^arding or horizontal boarding, it is even m^re 
desirable iorvertical boarding^in which the toards are nailed to 
the frame-work *perpendicularly edge to edge, or grooved and 
tongued, because the diagon^ pieces afford means of nailing 
the boards to the frame-work at other points than at the top and 
bottom only. The {wards are in this case simply placed edge 
to edge and nailed to the frame-work of queering behind, 
battens or slips of wood*about 2 in. wide and from f in. to 
I in. in thickness being nailed to the boards so as to bide the 
joints. This branch of building in wood need not be pursued 
any further, as from all that has been said the amateur will be 
able to finish a building in this style without instructions in 
detail. • The method saves a great deal of trouble in tonguing 
and grooving, and when the boards shrink, as they will under the 
dr3nng influence of the sun in summer, the batten will prevent 
any unsightly chink from showing itself. For roofs, and, indeed, 
for the front and sides of wooden buildings, this mode of covering 
the frame-work with vertical boarding is preferable to weathep- 
boarding, for the water has a clear uninterrupted run from top 
to bottom in the direction of the grain of the wood. 

In some cases it may be desirable to make the walls of a build- 
ing 06 this kind as air-tight and impendous to damp as pc^sible. 
To do this an inner skin of horizorUal boards should be nailed to 
the frame-work and the Vertical boards nailed over these. The 
inside of the frame-work should also be boarded over, and the 
space enclosed between the uprights and other parts of the frame- 
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vK>rk an(| the boarding nailed to them on either side, be filled 
with some' non-conducting material. Ashes, or even sawdust, 
with shavings will do tor the packing to be placed between the 
bQards, but some difficulty will be fomd in filling the in- 
terstices completely with this materi^. A better wfiy is to 
dispense with the inner skin df boards on tb|^ outside, and to 
cover the frame-work outside with Willesd^ papery or one 
of the similar materials ordinarily used for rooffiig. A fuller 
account of such materials will be found in a subsequent chap- 
ter. (See p. 390.) . ( 

Referring once more to the battens with which it is usual to 
cover the joints of vertical boarding, a lighter and more elegant 
appearance will be given to the woodwork if the sharp ed^es of 
the batten on the outside are bevelled away, or, as it is technically 
called, ** differed.'' 

, Box and Gap and Dash-boanL— It is always desirable to 
finish a building of this kind at the bottom with zT box and 

* cap, or with a pie^e of wood att^ed to the face df the wall at * 
an angle, and called a dash-boara Its chief purpose is to carry 
off the drip .which would otherwise cause the bottom of the 
boards to rapidly decay, but it also prevents much of the splashing 
during heavy rain, wWch tends to make the bottom of a wooden 
building dirty, and therefore unsightly. * 

To form the box and cap, blocks «f wood should be set at 
intervals of 12 in. or 18 in. along the bottom of the boarding to 
afford support to the box-board or front which is nailed to them. 
Above the blocks and box-board is nadled the cap bevelled from 
back to front so that no water may lodge on it, and fitting 
over the cap is a batten. The dash-board is put on ip much 
the same way, and for this an inclination of about 45? will be 
found convenient. For a door, a dash-board may be attached 
without supports, or it may be made out of a solid piece sloped 
at the top, and throated " or channelled on the under surface 
^th a d^p groove to prevent any possibility of water trickling 
from the dash-board under the door. In such a case the bottom 
of the dash-board would be at right angles to the face of the 
vertical boarding. 

Gotten.— It is necessary to finish all buildings, of whatever 
kind with gutters so as to carry off the water when it rains and 
prevent a continual drip from the eaves. Brackets can be easily 
attad^d to the front of the buildiifk which has been described 
in this chapter, to carry a light rinc gutter, from which the water 
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m^t be allowed td escai» into a drain or on to the grcnmdbelow 
by means of a vertical pipe attached to the gutter. Haelnetbod 
of nudung and fixing ruic gutters is described in a later cha|^ 
(p. 427). Wobden gutters or shutes may be very easily ma4e>. 
&tbN V-shaped by nailing two boards together at right angles 
or rectangulu b^oining three boards so as to. form a box-uke 
trough. *Ia either fiase melted pitch should be run down the 
seams to make them water-tight. In fixing the ^tter, sufiicient 
slope should be given to cause the water to flow in the direction 
of the outlet piprf The gutter may be hidden from view and a 
more deocxative appearance giv^ to the front of the building 
by coverhig it with an ornamental fascia or crest-hoard. 

Many other uses for these ornamental boards will suggest 
themselves. When, for example, a building has been made with 
a span-roof, sloping on both sides, a board of this description 
may be placed in a grooved cap over the ridge-board anord- 
ing an a^^earance very much like that exhibited by ornamental 
ridge-tile^ 


CHAPTER V 

MASONRY AND THE WORK IT INVOLVES 

MiMonry that can he done by Amateurs. — If the amateur does 
but little to bricklaying, ha Mali do still less with masonry, which 
involves the cutting of different kinds of stones in order to fix 
them into certain places. If a house or wall is to be built enlirely 
of stone, then the mason is called into requisition instead of the 
bricklayer. His chief work, in addition to building with stones, 
is cutting and fixing stone lintels and sills to windows/ lintels 
to doors', and all the stone-work that may be required in a house 
built of brick, such as keystones to arches, when cut in stone, 
sinks, doorsteps, and stone paving of all kinds. In addition to 
this he has to cut the slab# of which stone or marble mantelpieces 
are made, and fix them in their places. • 

Now it is evident that an amateur will do little, if an3rtbing, 
of this kind ; he vdll rather leave such work to the regular 
artisan, for it is neither attractive nor pleasant. 

All^that will be necessary for the amateur to know with regard 
to masonry will be the different forms in which walls of stone are 
built, iuid the names assi^ed to the various styles ; the terms 
technically applied to various kinds of mason's work ; and the 
nature of some of the stone employed for walls, dressings, and 
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pavement. Beyond this, it will be certainly useful to know how a 
mantelpiece is put together, though he may never attempt to 
do it. His utmost efEorts in masonry will, in all probability, be 
limited to fixing a garden step that has been dislodged from its 
position, or cementing a flag-stone that has been loos^ed. In fact, 
his work will chiefly be with eement, and in dealing with this, 
he may make blocks of artificial stone and paving-stone to serve 
his purpose, and the method to be followed in doing this will be 
fully described, 

• \ 

Building In Stone.— Let us first consider the different ways in 
which waffs afe built of stone, and the names that are applied 
to these various modes of building. In what is termed 
“ random or rough rubble work,’* the pieces used are of all 
shapes and sizes, just as they come from the quarry; the 
stones are not squared or even dressed so as to be fitted 
together, but are put together as they may best su^. As in 
brick-work, a proper bond is obtained by laying^hb stones in 
subh a manner that the hAe of dwision between any two stones 
comes over the middle, or as near the middle & may be, of the 
stone below, on which the ends o{ the contiguous and superin- 
cumbent stones jointly rest. The strength of the wall depends 
chiefly on the quality of the mortar. In eve^ yard, a ' " through " 
stone, level and well bedded in mortar should be put across the 
wall. The spaces or interstices between the stones are filled 
in by what is called ** grouting or flushing " i.e. thin lime 
which when poured into the spaces between the stones con- 
solidates the whole mass. Excellent and strong walls can be 
obtained by tins method. In ** coursed rubble work,** some 
attempt is made to preserve regularity as regards height in 
the stones that form any single course, stones similar in 
depth being selected for each individual course. The bond 
is obtained by the use of ** stretchers *' and ** headers '* alter- 
nately as in brickwork. The back ^oi a coursed rubble wall 
ir usually random or rough, the middle being filled in with 
grouting as in the case of rough rubble. Squared rubble, un- 
cohrsed, has the sides and faces of the stones squared, but ih 
built random. In " ashlar ** the stones are squared according 
to dimensions duly laid down, and put together very muck after 
the manner of bnck-work. In this kind of work, pointing is sel- 
dom, if ever, required, but in coursed work and rubble work, 
when the waff is set, the joints between the stones are raked out 
and finished with flat-pointing. In high class ashlar work, the 
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•^face of the stone is rubbed so as to present a perfectly smooth 
surface. 

In '“snail-creep ” the stones *are laid in various shapes and are 
frequently laid on a shaxp point, the joints being made to run 
in every direction. Quoins in masonry are the stdnes at the 
comers of building. They are generally about 2 ft. in length. 
1 ft. in height and ^ in. m thickness. In rough rubble walls 
they are usually left rough ; in coursed and ashlar work they are 
chiselled. 

I • 

/ Window and Door Jambs, Sills and Eeads.— In common rubble 
work which is to be cemented, the windows should have chiselled 
stone sills. All sills should project 2^ in. from the face of the 
wall. Great care is required in setting window sills. The 
better plan is to fit them after the work is settled as otherwise 
the weight of the work at each end will often break the sill 
owing to the unequal settlement, li^^e heads of doors and win- 
dows may Vs^of rough stone or flat arches of brick. The jambs 
of doors and windows, if they to be* cemeaded over, may l>e 
brick. “ 

Sawing and Dressing Stone.*^Stone that will not cleave with 
any degree of certainty is cut into pieces of the necessary size and 
shape by means of a «aw, generally worked backward and for- 
ward by two men sitting opr^orite one another, one on either side 
of the block that is being sawm The face of building stone, and 
stone pavement, is usually dressed with a broad cold chisel, 
held in one hand and struck by a mallet round in form and 
sloping gradually from a broad top to a narrower bottom. 
Chisels of different widths are used by the mason in dressing 
stone for*building purposes, and sometimes the axe. or mason's 
hammer is used m dressing stones for walls. The other tools 
are a trowel, about 7 in. long in the blade and 5 in. in the handle, 
the upper surface of the bla^ being about in. below the centre 
of the handle or the tang which enters the handle, and the A, 
level, plumb-level, and spirit-level, and squares of wood and iron. , 

Reducing Surface of Stone. — ^The mode followed by the mason 
in bringing a stone, such as one intended for a hearthstone or the 
tread of a step, to a flat surface with a chisel is as follows. First, 
two chisel draughts are made at one side and the end of the 
stone something like what in joinery is termed a rebatik. These 
rebates are made perfectly flat, and are tested by means of a 
straif^t-edge. Every part of the stone (in the rebates) should 
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coincide the under side of straight-edge. A diagonal chisel- 
draught is then made,- connecting the en& of the side and ehd 
drau^hts^previously made. Another diagonal draught is made 
crossing the first diagonal, and meeting the angle of the end and 
side draughts. All tiiese being made as near as po^ible of the 
same depth, on the spaces between the drat^hts being blocked 
out, a comparatively fiat surface is obtained. This is brought as 
flat as required by the use of the square ; or the level of the swace 
may be tested by using two straight-edges of equal depth, thus : 
place one along an edge or arris of the stone, Imd on the opposit^ 
one the oth^r straight-edge ; by looking over the upper edg? 
of the one straight-^ge, if the upper ed^ of the other coincides, 
the surface is level. The foregoing description may prove useful, 
in case the amateur should attempt to re-dress the surface of a 
stone from which some thin layers have been split in any part, and 
which makes a depression that disfigures the stone. 

c Various Kinds of Blason’s Work. — Mason's work^i^ differently 
des(^bed by the%ichitecl and btfilder, according to the form that 
it assumes. Thus it is “ plain " when the rough surface of the 
stone is removed to produce a flat and level face. When any 
part of the stone is sunk below the surface as in a rebate or 
panel, the work is said to be ** sunk." When work is rounded 
or hollowed out so as to form con'^x or concave surfaces it is 
said to be " circular." All cotbioes, heads of columns, etc., 
are said to be " moulded," and moulded work is distinguished 
as straight or circular, according as it runs along in a straight 
line like a cornice or is round ixr form like the capital or head 
of a column. When irregular cavities are sunk in the surface 
of any stone, the work is spoken of as being " rusticated " or 
" vermiculated." 

Fixing Mason’s Work. — In fixing all mason's work, it b first 
of all necessary that the fUcces of wnich it is composed, whether it 
be for steps oip a chimney-piece, a door or window-sill, or a lintel, ' 
be truly cut. The foundation on which it b to rest, if it be a door- 
step or a sink, must be properly prepared, so as to give a slight 
inclinatioD to the stone, that the rain may run outwards from 
the door, or trickle to tte comer of the sink in which the escape 
^pe b ^ed. Almost as much skill is required in setting or 
rang work as in cutting it. It often happens that a vast amount 
of labour b expended upon work By the cutter and the beauty of 
it quite destroyed through the incapacity or carelessness of the 
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setter. On the other hand, bad work is often medh to look well 
through nothijp but the skill of the cutter. 

CoDstruotion of Chimney-piece. — Chimney-pieces are distin- 
rashed as flat or box, according as they consist of jamln and 
meze; formed of^sidgle pieces, with a mantel-shelf above them, 
or in many pieces, so ps to project boldly from the wall, and give 
the appearance of solidity. It will sometimes happen that a 
chimney-piece may, through damp or other means, be dislodged 
from its position. *A little plaster of Paris or cement is often 
^ that is required to put evei3rtbing to rights ag^n. In the 
construction of a chimney-piece of ordinary form two pieces 
of marble, polished on the face and one edge, are reared against 
the wall at the back — a longer piece on the outside, and a shorter ^ 
piece on the inside— and these pieces are secured in their place by 
iron cramps set into holes cut to receive them, and set in place by 
cement or plater of Paris, with which the lines of junction Itetween 
the ma^ible slabs and the wall in rear are liberally plastered^ 
Against these slabs^at the ve^ bottom, &d resflhg partly oifthe 
hearthstone, is set a square piece which extends from face to face 
of the slabs, generally speaking* and is called a plinth. On the 
plinth is plac^ a necking rounded or cut like a moulding. Both 
plinth and necking ai^ set to the slabs at the back by cement. 
On the necking is reared another slab less in width than the plinth 
by i} in. or 2 in. : which, wlian it is fixed in the place, h^ the 
eflect of making a rebate of } in. or i in. on either side. On top of 
this another necking is placed, and then all is ready to receive 
the frieze of the chinmey-piece which rests on the short slabs 
on the inside of each jamb, and is secured in its place by cramps, 
and plaster of Paris as well. To Jbide the gap that is now left 
at the top of each jamb, and at each end of the frieze, a square 
block is placed on top of the necking. The shelf b last of 
all put^in its place on top ol jambs and frieze, and the chimney- 
piece » complete. Sometim^ a projecting piece of carved marble, 
called a truss, is attached to the slab below the necking * 
# in some cases the necking is dispensed with, and the slab 
caifried up till it reaches the mantel-shelf, or very nearly so, 
leaving just room for a necking, below which projects a bold 
truss. * 

By following the preceding description, the amateur will find 
little difficulty in putting up a chimney-piece that has come away 
from the wall behind. He muSt remember, however, that plaster 
« of Paris lindens very rapidly, and that no more must be mixed 
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at one time than is just sufficient to use with the piece to be fixed. 
Like cement, if kept on the premises, it should^ stored in a 
perfectly dry place. ^ W 

Fastening down loose IlagstoneB.— In dealing with a flag- 
stone that has been loosened, the stone mustrfirst be taken up in 
order to see what has led to toe loosening, which may^have l^n 
caused by excavations made by rats, and many other causes. 
The substratum having been made good, and a bed of cement 
laid to receive the stone, the stone must be put in its place and 
worked about until it is exactly on a level with the stones around 
it. The joirts may then be filled with cement. / 

Paving-stones, Substitutes for.— It has been said that the ama- 
teur himself may make excellent substitutes for paving-stones 
and building-stones — or, in other words, artificial stone for any 
purpose that he may require. This is simply another way of 
malung and using concrete, and it will often be founc^^ery useful. 

Let us imagine that in a paved way, cou^istingitS a number 
of single stones at the sabie width laid end to ^d along the centre 
of a path, as is often the case, so as to afford means of access 
from one point to another withqpt treading on the damp earth, 
a stone has by some mischance become cracked (or worn away 
in the centre. If cracked, the pieces will soon become Joose and 
dangerous, especially to children ; and if worn into a depression 
in the middle, water will collect uld stand there, if the path be 
exposed to the weather. The amateur desires to mend this 
without having recourse to the builder for a new stone, or to pay 
for putting the new stone in its place. The first tffing to be 
done is to measure accurately the length and breadth of th^ 
stone to be replaced, and to make a shallow wooden mould of the 
same length and breadth between the opposite and interior faces 
of the sides of the mould. The boards used for the bottokn of the 
mould should be planed smooth within, so that the face of the 
block formed within the mould may also be smooth. In filling 
the mould the first thing to be done is to provide for the face of ' 
the stone, which may be done by putting in a layer of cement 
of the thickness of ^ in., and, on this, some cement and sand, the 
two layers forming the thiclmess of \ in. The remaining space 
should be filled up with concrete of cement, sand, and gravel. The 
work should be done as quickly as possible that one layer ma^ 
not get too dry before the next is put on. When the mould is 
fffied, it must be put on one side,*and left for two or three days 
to allow the contents to harden and dry out completely. When 
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this is effected, it will be found that the conglomerate of cement, 
sand, and gravel has shrank, and that the stone will easily slip out 
of the mould. If the stone required be la^, it is better to make ' 
the length and breadth of the mould a trifle more than the actual 
length and breadth required tor the stone, to allow for the shrink- 
age of the cement.' With patiench and by the use of two or 
three moulds, the amateur may soon make stone enough to cover 
a considerable space. ^This will be useful for a long pathway ; but 
for a greenhouse, workshop, or any similar building, it is better 
to make the floof* all of one piece, with concrete thrown in, 
levelled and faced with cement. ^ 

Making or Bepalrlng Step. — If a garden step or any other 
step with a treader of stone is required to be made, or if the treader 
of any such step has become dislodged, the first thing to be dohe 
in the onocase is to make, and in the other to see to. the base on 
which the^reader is laid, and which acts as the riser of a wooden 
stair in givff^ the necessary support and height to the treadcg. 
In this case, let u| suppose th2K a steplias twloe made to afford 
access to a' roadway that is elevated about 15 in. or x8 in. above 
the level of the garden within« The example will serve for any 
other kind of step or steps constructed in a similar mannet. 

The ground must 1 ^ cleared out to the depth of two bricks' 
thickness below the surface, and on this, after it has been well 
rammed, brick-work or stone-Work must be built up until the level 
on which the stone is to be placed is reached. Rough but sound 
bricks should be used for the outf-ide of this work; for the 
inside, which docs not meet the view, any bricks or brickbats 
will do. 

The stone should be wide enough to admit of its extending 2 in. 
or 3 in. under the brick-work which serves as the riser for the next 
step and landing which is only its own thickness above the level 
of the roadway without. Supposing that ingress is effected 
through a doorway, the jai^ of the door may be dowelled into 
the stone. No step that is properly made ought to become dis-* 
lodged, but it frequently happens that through the carelessness or 
ighorance of the workman employed, the brick- work has not been 
brought sufficiently forward to afford a solid foundation for the 
step, and the back has not been let in under the brick-work 
but is merely butted against it. In this case, too, mortar 
will be used in all probability instead of cement, and the stone 
may have an inclination 01* slight slope inwards towards the 
brick-work instead of outwards. Water will then settle on the 
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stone, and soak down behind it, and when a severe frost sets 
in the stone will be loosened by the action of the frost. In 
such a case the only thing to be done is to extend the foundation, 
and with a cold chisel cut away a groove in the brick-work behind 
sufficiently deep to let the ecige of the stone at least z in. under 
the bnck-work above. *• * 

It will, of course, be readily understood that the amateur n^y, 
by the aid of a mould made of a few boards, form a foundation of 
concrete which will answer all the purpose of brick-work, and 
be less troublesome to make ; or he may. if he like to do so, make 
blocks of concrete which he may build together instead of bricks. 
The projections of the stone treaders beyond the brick-work below 
them produce a pleasing effect ; but if the amateur chooses to 
dispense with these, he can finish his work by facing the upper 
surface of the steps riius formed in concrete with cement. 

It is unlikely, as it has been stated before, that the amateur 
will do anything in masonry beyond those things which have 
b^n described in this ch^ter. If he does, that wlifSi has been 
almaTly said will aXcotd suggestions for the coijtrivance and exe- 
cution of more difficult work. It must, howevei*. be remembered 
that it is sought to do no more in this book than to suggest work 
that is within the compass of the amateur and to explain the 
methods to be adopted in doing it. Indeed, the remarks that 
have just been made may be taken to apply to the general pi^ciple 
on which this book has been writte^namely, that of putting the 
amateur artisan in the way of carrying out any piece of work 
according to the method that is usually |ollowed in such cases 
as may be brought under his notice, leaving him to apply the 
information that is given, and the general instruction that he 
has gathered from it, to the specid requirements of the par- 
ticular piece of work t^t he may happen to have in hand*. 

if 

CHAPTER VI 

THE CONSTRUCTION OF ROOFS 

The ability to make a good, soimd weather-tight roof will be 
of considerable service to the amateur builder, for it is (by the 
soundness of the roof that all things that are under it are pre- 
served from wet. and consequent injury. In this chapter it will 
be useful to consider the different kinds of roofs that the amateur 
may be called on to make for himself, the various materials with 
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which such roo& are covered and the ttianner in which these 
materials are used and put together. 

Various kinds of Roofs.— Witlr regard to the difierent kinds 
of roofs that an amateur may construct ; these may be defined as 
the lean-to roof, the s^an-roof , and^the hipped-ioot Of these, the 
lean-to roof is the most simple and therefore the most frequently 
made, while the hipped-roof is the most difficult of construction, 
and will only be resorted to when it is desired to put up a struc- 
ture with gables. oiPof a more ornamental and diversifieci character 
than the simple rectangular buildings that are covered in with 
lean-to or span roofs. ^ * 

The Lean-to Roof. — ^The lean-to roof, which is so called because 
it is composed of a single sloping piece extending from the wall 
in the rear of the building to the wall in front, has been sufficiently 
indicated, both in gener^ character and construction, in Chapter 
IV. It enough to remind the reader that it is composed 

of parallel r^ers, set to the same level tbrou^out, supported and 
nailed at one end to the wall-plates on the walllbebina, and al the 
other to the wall-plate on the wall in front. It depends^entirely 
on the size and the material with which the roof is to be covered in, 
whether any cross-pieces of timber should be nailed on to and 
above the rafters at right angles to them. It sometimes happens 
that a lean-to roof is so large that it is necessary to support the 
rafters, then called pnnctpal' niters, on horizontal beams, ex- 
tending from the wall at the back to the wall in front, uprights 
being mortised to the beams where they rest on the wall-plate 
let into the wall behind, in order to give support to the ends of 
the raft^ that butt against the back wall. Larger rafters are 
then usedi aud these are placed at a greater distance from one 
another ; to compensate for this, however, and to afford suffi- 
cient support for the roofing material, be it what it may, long 
horizontal pieces, called purlins, are let into the rafters, their 
number being determined by the width of the roof from back 
wall to front wall, and the rafters being slightly notched to re- 
ceive them, and on these smaller rafters are laid at less intervals. 
These are termed common rafters, and are notched slightly on the 
under side to fit over the purlins. Along the ends of the 
beams a length of timber is nailed, igainst which one end of the 
principal rafter is butted, the topmost end being notched 
mto upright which is Qiortised into the beam and built 
into the waU. This upright is continued a little above the prin- 
cipal rafter, and affords support for the common rafter at the 
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topmost end, this rafter being notched at the other end over the 
timber fastened to the wall plate and supported in the mid- 
dle on the purlin. Sometimes, it the len^h of the principal 
rafter is from 15 ft. to 20 ft., it is advisable to give additional 
support to the weight of the roof by putting in a strut, one 
end of which is mortised into^the principal rafter, and the other 
butted against the lowen end of the upright, which is properly 
sloped and mortised to receive a tenon which is cut at this end 
of the strut as well as at the other end where is connected with 
the rafter. 

It will be seldom, if ever, that the amateur will find occasion 
to construct 'a roof of this l^d, the simple lean-to roof of single 
rafters being sufficient for his purpose. When a roof of this 
description is covered with boarding, if the boards are put on 
horizontally either as weather-boards or to be covered with 
asphalte-roofing or slates, the boards may be nailed at once 
to the rafters without any intervening timbers. If, ho*Jvever, the 
boai^ are put oxy^rticaJly, two^or three horizontdf pieces after 
the manner of purlmi should be nailed across the rafters to which 
the vertical boards may be nailed, or, to give additional substance 
and security to the roof, one set lof boards may be laid on hori- 
zontally as a lining, planed up on the inside, and the vertical 
boards nailed down to these. -> 

The lean-to roof is for the most -gfuct only used when the struc- 
ture over which it is placed is built against or forms an offset 
from another building. When the structure itself is wholly 
detached from any other, having four sides of walls of its own 
at right angles to each other, or when the purpose to which it is 
to be put is such as to render a lean-to roof undesirable and a 
gable-end preferable, even though the structure be reared against 
another building, a span-roof should be made. 

The Span-roof.-^The span-roof consists of two rectangular 
^pieces of roofing forming a certain angle with each other, and 
with the^ horizontal line from top to top of the opposite walls on 
which the lower members of the roof rest. The chief difference in 
point of structure between the lean-to roof and the span-roof is, 
that the rafters are placed in pairs instead of singly, and that 
they are butted against one another at the top, a ridge-board 
or ridge-pole intervening, instead of restmg, as in the case of the 
lean-to roof, on the higher wall-plate on the wall to the rear. 
With regard to the slope of any roof, it must be remembered that 
the greater its inclination the more quickly will the rain that falls 
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on it nui off. No roof need at any angle greater than 45^ 
and none should be less than 22° 30'. The latter slope is siiffl- 
dent for all leail-to sheds ; the f ornier is usually adopted for green* 
houses, where it is an object to allow the sun’s rays to strike on 
the glass as directly as possible for the greater part of the time 
that the |un is above the horizon? An an^le of 30** will be found 
a convenient and, at the same time, sufficient inclination for the 
roofs of most buildings that an amateur may put up ; but in 
determining the ^ope or pitch of the roof it is manifest that be ‘ 
must, in most cases, be guided by circumstances of position and 
the purpose for which the building is intended. ^ 

If the material of which the span-roof is to be formed is 
heavy, then the beams or rafters should be pretty stiff, that is 
to say, they should not be less than 6 in. deep by 3 in. thick ; 
but if the roofing stuff be light, rafters of less substance will 
do. The rafters are notched on to the wall-plates at their 
lower enll. while the upper end Of each is rested against the 
ridge-pole. In order to ^ve stability t<j the structure, the raff^ 
are connected by a tie, wluch renders TiTe whole framdwork 
rigid. The same methods of adding purlins and common rafters 
if necessary, and of completing the roof, are used as in the lean- 
to roof, and if vertical boarding is to be used as roofing material 
it will be desirable to nail some horizontal pieces across the rafters 
from end to end, to which the boarding may, in its turn, be nailed. 

Horizontal boarding may be nailed on to the rafters at once, and 
this may be covered with asphalte roofing-felt, or other waterproof 
materiad. The ridge may be covered with a cap, or piece of wood 
grooved below so as to fit over the ndge and rounded above. 
This may be made more ornamental by making another groove 
along tl)e top of the rounded surface into which must be inserted 
a thin crest-board. 


Roof-eovering. — Havina considered some of the forms which 
the roof may assume and the mode in which the necessary frame- 
work of wood is constructed in each case to afford a support fdr 
jthe covering material, we must now turn our attention to covering 
materials. The most important of these are boards, slates, tiles, 
asphalted felt and waterproof pasteboard, and sheets of zinc 
and Corrugated iron. 

The manner in which roofs may be covered with tiles, and also 
with weather boarding or with boards, arranged vertically has 
already been described, and it will be unnecessary therefore to 
give further attention to these forms of roofing, the construction 
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of corrugated iron, lead ^nd other metal-covered roofs requires 
some knowledge of metal-workiug and it will be better to leave 
the notice of them for that part of the book in which such work is 
brought briefly under the consideration of the amateur artisan. 

In the present chapter we hfive therefore to consider only the 
methods adopted in covering "roofe with slates, asphalted felt, 
'and the patent waterproof pasteboard or can^. 

Rooflng with Slatos.^The methods adopted in covering roofs 
with slates and tiles are very nearly identical. The tile, as al- 
ready explained, is hung by a peg, or two pegs, on a lath nailed 
horizontally to the rafters and called a pantile lath ; the slate may 
be hung on a lath in the same manner, or nailed on to horizontal 
boardixig previously nailed down to the rafteis to receive them. 
In all roofing operations, whether the material used be plain tiles, 
slates, pieces of wood cut in the form of slates or tiles, and in om^a- 
ment^ figures, such as triangles, semicircles, etc., the chief points 
to^ regarded are that in places all over the roof th^e shall be a 
do^ib thickness of'*^e material i&ed, and that bond shall^be 
properly broken, that is to say, that the line of junction between 
any two slates or tiles shall meet on and over the centre of a solid 
slate or tile in the course immediately below, so that no water shall 
make its way through the roof and into the biulding below during a 
fall of rain, however long or continuous it may be. 

Slating, Measurement of.— Slating is measured by the square, 
an allowance of i ft. being generally made for the eaves. An 
allowance of 6 in. is made on each side for cutting to hips and 
valleys, and when the slates are trimmed or cut at the bottom 
to present ornamental courses on a roof, at least one-thind extra 
must be allowed. 

Caleulatlon of Number of Slates for Roof.— To find how many 
slates are wanted for a piece of roofing, multiply the length by 
the breadth, allowing for the row of slates below at the bottom 
sEid how much the rows of slates (or tiles) are laid one over the 
other. Of roofing slates, I 20 are reckoned to the hundred. 

Slatai.— The most durable slates are those from the Welsh 
quarries* The under surface of th€ slate is called the bed, thecpper 
or exposed surface is called the back, the top edge the head, and 
the bottom the tail, the part of each course of slates exposed to 
view when laid is called the margin, the gauge is the distance apart 
which the nails have to be inserted on battens or boards, the lap 
is the distance which the tail of the third course overlaps the 
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head of the tot couiae ; in practice the lap ranges from *2} in. 
to 4in., the average lap being 3 in. ; the lower part of the slating 
haling oyer a wall is called to eaves ; the verge is the finished 
edge overhanging; the gable wall. 

Ordinary slating, if not done wooden pegs, is pat on 
with iron or zinc nails, but iron nails will rust, and the beads 
of 2inc nails often fly* off when struck with the hammer, zinc 
being a very brittle metal. Copper nails are better than 
either zinc or iron.abcing far more durable, but, at the same 
time, more expensive. Composition nails are a mixture of zinc, 
copper and tin. The alloy is much harder than either to copper 
or zinc ; it does not oi^se to any extent, and the nails are better 
adapted for driving. , They should be used for all important work. 

Names and Sizes of Slates. — ^Slates are known in the building 
trade by different names, according to their Sizes, as shown in 
the following table, which exhibits the size of each kind, the gauge 
that is most 'commonly nsed tot, the jmmber required for g 
square according teethe gauge s^cifled, and to weight per thou- 
sand (that is to say, z,200) in the tot and second quahties. " 


Nameof SbttL 

Sbe. 

• 

Gaufe. 

Ko re- 
required to 
Square. 

Wdflit per Thouiand 
(i,aoo). 

rat 

Qualitf. 

sod 

Qualitf. 

Doubles . . . 

13 m. X 6 in 

5 m. 

480 

13 cwt. 

x8 curt. 

Ladies . . . 

x6 „ X 8 .. 

bk 

280 

23 .. 

33 .. 

Viscountesses. 

18 „ xio „ 

7* » 

200 

34 *» 

44I .. 

Countesses . . 

ao „ xxo „ 


175 

38 ,. 

50 » 

Marchionesses 

22 ,. xxa „ 

9^ „ 

X48 

52 

66 ,. 

Duchesses , . . 

24 X12 ., 

xoi „ 

“4 

60 „ 

77 .. 

Imperials . . . 

30 X24 „ 

13* 

45 

— 


Queens and Rags. 

36 .. X29 „ 

i— 

16* .. 

37 




> Preparing Roof for Slates.— Yhe framing of the roof being ready, ^ 
the first thing to be done is to nail the laths on which to hang 
to slates across the rafters, unless the framing has been boarded 
over to receive them, and to pierce and peg the slates ready for 
hanging. In order that the laths may be laid at a proper distance 
apart, it^ necessary first of all to decide on the gai^e, that is to 
say, the width, from the bottom of the slate to the line across the 
slate in wUdh the holes for pegs are to be made, or through which 
to nails that pin the slates to the boards are to be driven. 

Let' us see, ton, how to determine where this line shall be 
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drawn across the slate, and how to set out the roof for the laths. 
Suppose that the amateur is going to use Ladies, a slate which 
measures z6 in. in length by 8 in. in width. It is necess^ 
for half the slate in the course above to lap over half two adjoining 
slates in the course below, to preserve all the requisites for a sound 
weather-tight roofing, and to allow of proper breaking of bond. 
He will remember that the width of a plain tile lath, or a lath 
used for slating, is z^ in. and as half the length of his slate is 8 in. 
the width of his gauge must be 8 in. plus in., or 9;^ in. To make 
the gau^, a piece of lath must be taken and two nails inserted 
in it in. &part. This being done, if one nail be drawn along the 
bottom of the slate, the other will trace the gauge line. To 
prepare the slates for hanging on the laths a tool is used, called 
a slater's sax or chopper and having a sharp point projecting 
from the back. The cutting part of the blade is used for 
dividing slates, and the pomt for piercing a single ^ole or two 
^holcs, about in. from each side. One or twOi^aails are used 
’according to the^/^'^f the slates, the nails being from in. 
to 2 in. long, and driven home so that there ihay be no projecting 
head, which would have the eff^t of lifting the slate that might 
lay next above it. 

To set out the roof for the laths the operator must place his 
rule on the end rafters, so that the end may be 2 in. or 3 in. over 
the eaves, as may be required to give the necessary drip, and 
make a mark on the rafter Z5| in. from the end, and then 6| in. 
below and 6^ in. above, continuing the marks upwards until the 
ridge of the roof is reaped. This must be done, as it has been , 
said, on each of the end rafters, and the marks must then be 
struck on the rafters intervening by means of a chalk line stretched 
across from end rafter to end rafter. Laths must then be 
nailed along the lines thus made, the top of the lath in every case 
bemg brought against the Ime ; thus, in other^ words, the lath 
will be brought against the line, touching it, but will lie below it. 
In putting on the slates it will be found that the slates at each* 
end of every other course will be of half width, and the first row 
of slates along the eaves will have to be cut off along the little ot 
the gauge. The same method must be adopted for plain tiles. 

All this must be done of necessity, but before the slates are 
put on there are other things that must be seen to as well. The 
rafters will, or ought to, hwg over the wall, and to the ends 
the rafters a fada should be nailed, to which the guttqring may 
be attached. This facia-board should be made of substantial 
stufi, varying from z in. to z J in. in thickness, according to the 
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sisse of the building. The depth of the fada vdU depend upon \;he 
size of the raftm, but it will seldom, if ever, be less than 6 in. in 
width. Provision must also be made to give the first course of 
slates the proper inclination. If the first half course of slates were 
put on below the lath and in such a manner that the upper sur- , 
face oi the slate were parallel %o the upper surface of the rafter, 
and the next cdurse of whole slates were put upon it. it is 
plain that the upper part of the slate in question would he abo 
parallel to the slope of the rafter, and that a space would intervene 
between the upper part of the rafter and the lower surface of the 
slate. This would have the effect of raising; every course of 
slates further above the line of the rafters than that ^ow it, 
and before many courses of slates had been put in position the 
«nails would fail to catch and be sustained by the lat^ ; or, sup- 
posing that the upper end of the slate were pressed down so that 
the n|il might catch on the lath, the lower portion would be raised 
above tl\e surface of the slate below it. In a roof covered in this 
way there would be neither stabilit^bj^ capability of resistance 
to the weatlier. It is necessary, thei^ore, to seek means by 
which the inconvenience and error already described may be 
avoided, and a proper inclination given to the first course of 
slates or tiles. 

To do this effectually and in a proper manner a piece of wood 
must be nailed to the rafters, of such a shape as to throw the outer 
edge or bottom of the slate or tile upwards ; or, what is all the 
same, the rafters must be blocked at the ends with pieces having 
a wedge-like form and a strip of board nailed on these from end 
rafter to end rafter to carry the first half course of slates. The 
first half course will then take the proper position, and the first 
whole course, hooked on Avith pegs to the lath, will lay flat on 
the half course. Every course of slate in a slate roof, and every 
course of tile in a tile roof, rests on the slate or tile, as the 
case may be, immedia4'^ly below it. The facia should be raised 
sufficiently high to cover the ends of the rafters and the ends of 
the pieces nailed on them. * 

We will pass on now to the last kind of material that will 
require mention here, and this includes the asphalte felt and 
thb Willesden roofing pasteboard. 

Asphalte Felt. — ^Asphalte-felt or roofing-felt is a strong, coarse 
material made of hair, and apparently all kinds of hair-like 
rduse that will mat together under pressure, rendered water- 
proof by being saturated with tar. It is dirty to handle, and 
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not very easy to cut, but wbennail^ over boarding and tarred 
and sanded it afEor^ a durable roof impervious to 
All roofing-felt of this kind requires dressing with tar and sand 
once a year to preserve it. When left exposed to the sun and 
rain for some time without dressing, the tar with which it is 
saturated loses its power, and the felt gets broken up.. This 
kind of roofing material is sold by most ironmongers and 
oilmen. Before the boards are covered with the felt they are 
coated with a mixture composed of 5 lb. of whining and z lb. 
of tar boiled together and laid on while still warm. The felt is 
then laid over the boarding of the roof in horizontal slips from 
side to side of tne roof, and secured in its position by flat- 
headed nails ; the lowest strip must be laid first, and then the 
one immediately above it, which must lap over the lowest slip 
to the extent of 2 in. or 3 in. Zinc or copper nails are better 
for nailing felt to wood than iron nails. 

Wiyesden Paper.— A betjig^ material, however, than the fore-^ 
going, ifiore cleanly an(!h*bmfortable fo handle, and more easily 
cut, exists in the patent Willesden paper and canvas, which are 
. now very generally used. t 

The Willesden 4-ply roofing used for sheds, farm buildings etc., 
may be obtained in rolls of any length, 19 in. and 60 in. in width. 
The rafters must be spaced i ft.^ in. from centre to centre for the 
19 in. width, and i ft. 7 in. for the 60 in. The 19 in. width is the 
more convenient for roofing. No boards are required as the 
material is battered directly upon the rafters. Its durability is 
proved by the fact that structures covered with this roofing liave 
been standing exposed to aU weathers for many years without 
injury. One of its chief merits is its lightness, as the substrq&ure 
necessary to support a roof composed of Willesden paper need 
not be in any way so substantially made as one intended to 
support a roof of tiles, slate, or iron. Cvnpared with galvanised 
iron for weight and capacity, zoo squar^eet of Willesden P4per 
vreigfis z6^ lb., and the same area of galvanized iron, B. W.G. 24, 
weighs 145 lb. ; and z ton of the termer covers Z3,500 square feet, 
and z ton of the latter z ,540 square feet. In &ing tms roofing 
due regard must be given in the correct si>acing of rasters and 
studding for the reception of the 4-ply Willesden paper wilh- 
out boards. There must be a distance of Z7 in. from centre 
to centre of rafter or stud for zq-iji. roofing— which must 
be used for all buildings over 12 ft. span — and zg in. centre 
for 60-in. rodfing. Good and cheap rafters may be obtained 
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S ir sawing two flat cuts in 7-in. by 3-in. battens, which will 
ve 3 pieces Oadi 3 in. by 2i in. Being made in rolls, 19 in. 
and 60 in. wide, these distances should be strictly observed, 
so that the edge of one sheet laid vertically from eaves to 
n<^e will overlap the edge of thd a-djoining sheet 2 in. at every 
joint, an& there be £xed with outside battens] on every rafter 
and stud. 

The 4-ply roofing is turned round the ridge and then run down 
the rafters to the eaves, and there turned round a feather- 
edged board. With the sptacing described above. Jit will be seen 
that at every joint there is a 2 in. overlap, and that overlap 
covers a rafter. The roofing is held securely by outside battens 
2 by I in., which must be fmnly nailed down through the over- 
lapping roofing into the rafter. The naib used should not be 
less than 2^ in. to 3 in. long. A few tacks can be used to keep the 
roofing ih place until the battens are put on. The battens 
should be painted three coats for permag ga t work before ^xkig, 
and should be free from large knots and sa^ Care should be taken 
that they are nailed through both the overlapping sheets, so that 
neither can blow nor pull out# The fixing at the ridge is com- 
pleted with the ridge roll ; that at the eaves with a facia-board ; 
or a batten can be mailed along the under side of the eaves- 
board holding the roofing to this. The roofing should not be 
run right over a roof horn eaves to eaves. The fixing to 
the side studding is on the same principle, outside battens 
being used to hold the roofing to every stud. Each sheet of 
roofing should be cut long enough to extend from eaves to ridge, 
allowing sufficient length not only to permit an overlap at the 
ridge, out also for turning under eaves-boards. To render the 
roofing more pliable where a sharp bend is required, as at ridge or 
eaves, both ends of the sheet — say 6 in. up — ^may be placed in 
water 15 or 20 minutes, but in no case should the enUre sheet be 
plunged in ; or the part td be bent may be damped both sid^ 
with wet flannel (hot, if time is an important consideration). In 
case of accidental damage, the fracture may be repaired by 
simply sticking a piece of i-ply paper each side with ^hitc lead 
and best gold size. For permanent work it is best to paint the 
paper*every year. 

The Ixing of the 2-ply paper is managed in the same way, 
due attention being paid to the spacing between rafters or stu(&. 
Boards are first laid closely together on the rafters, and the paper 
is then laid from the ridge to the eaves, much in the same manner 
de^bed for the 4-ply, except that beneath the paper, at every 
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joint, a thin strip of wood, 3 in. by | in., is inserted to throw 
the water oil by slightly raising the surtace, thus obviating any 
chance of a leak. The extemsd battens are then put on, and the 
roof finished in the same manner. . 


CHAPTER VII 

PLASTERING AND ITS VARIOUS BRANCHES 

The plasterer's work lies both within and without the. house, 
but it is in the interior that his services are chiefly called into 
requisition. When the walls are complete as far as the bricklayer 
or stonemason is concerned, they are as rough inside as without, 
and the p4fiterer*s business is to give the inner surface of the 
walls successive coatingi of plaster in order to render them smooth, 
for the reception of paint in oil or distemper, or wall j)afper. He 
ha» also to make goo^Like party p^alls within the house which 
divide one room from another, whether they be*of brick nogging, 
or simple partitions of lath and plaster. He coats the codings 
with plaster, makes, or rather moulds, the cornices, and finally 
whitens the ceilings and colours such walls as are to be coloured 
with a wash stained to the desired tint by the addition of a little 
colouring matter to limewash. 

Outside the house the duties of the plasterer lie in coating 
brick-work or stone-work with stucco, prepared with cement, 
which hardens into a solid sheet impervious to rain, and in 
covering external walls with rough cast. It may be as well to 
consider plasterer’s work, first as relating to the inside of the 
house, in coating the walls and ceiling of a room with plaster, 
and putting up a comice and any other enrichments that may 
be deemed necessary ; secondly, with regard to external work, 
such as covering the outer surface of <valk with stucco or rough 
Opting ; thirdly, with reference to r^airs both within and with- 
out the house ; and, lastly, respecting the mode of whitening 
ceilings and colouring walls, and the method of preparing white an^ 
coloured washes. 

Materials and Tools used by Plasterer.— Before entering into 
detail gn these points it may be useful to consider the materiab 
and tools used by the plasterer, and the extent to which a certain 
quantity of various kinds of materials used will go. 

Hie material used by plasterers is classified as “ coarse stuff, 

** fine stuff," and " gauged stuff." These differ one from another 
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m the materials used, their relative proportions, and the manner 
of preparing them. 

The usual process of plastering consists of ''rendering with 
coarse stuff, “floating" with &ie stufE. and “setting" with 
gauged stuff. • 

Coarse Stuff is coi^mon lime mortar, with a small quantity 
of hair mixed with it in order to spread through it and bind ft 
well together. The proportions in which the lime, sand, and hair 
may be mixed to fbrm coarse stuff are lime>paste, 6 parts ; sand, 
12 parts ; hair, i part. The hair used is procured from t}ie tan 
yard, where it has been scraped from the hides. * It is beaten 
out with laths or laid in water a day ot two before it is mixed 
with the lime so as to separate the hairs. 

l^ne stuff is lime paste thinned with a moderate quantity of 
water to the consistency of cream. It is then allowed to settle, 
the surfade water is poured off and the remainder is left to stand 
until it has hardened sufficiently for working. A little sand is 
afterwards added^to it, and thus tempetlS’dSit is usedasaiini^ihing 
coat over the first coating of coarse stuff. * 

Gauged stuff is formed by adding i part of plaster of Paris to 
3 or 4 parts of fine stuff. For finishing off repairs this preparation 
may be used with considerable advantage, but the amateur must 
remember that the addition of the plaster of Paris will cause the 
mixture to set or harden very rapidly, and that no more must be 
mixed at a time than the operator is able to use conveniently. 
The actual proportion of plaster to be used will depend on the 
nature of the work, the time available for setting, and the state 
of the weather, more being required when the atmosphere is damp 
than when it is dry. It should be remembered however that an 
excess of plaster will cause the coating to crack. 

With regard to quantities of material used in plastering, it is 
estimated that i cubic yar^d of lime (chalk), 2 yards of road drift 
or stand, and 3 bushels of hair will cover 75 yards of render and 
set on brick, or 70 yards on lath. The same quantity will covgr 
f 5 yards plaster or render, two coats and set, on brick, or 60 y2rds 
on lath. I^loated work will require about the same as two coats 
and set. 

The thickness of the coating with which a wall is covered 
will of course influence the quantity of cement used in the 
operation. One bushel of cement will cover 2 \ superficial ysids 
half an inch thick. Front this it will be easy to calculate 
the quantity of cement required when the area to be covered 
|uid the thickness of the required coat are known. It must be 
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remembered that the cement is ^sreakened bv the addition 
sand, and that if a strong and durable coating of stucco is required, 
it will be better to use equal pro^rtions of sand and cement. A 
useful and sufficient thickness wdl be found in { in. 

A of plaster is reckoned to be about | bushel ; 2 bushels of 
grey lime or 3 of blue lias are equal to z bag ; 20 busl^ of sand 
go to z yard ; 3 bushels of cement make z sack ; ai^ a cask of 
Portland cement contains 4 bushels; Z4 pounds 01 plasteifof 
Paris constitutes z bag, and 7 bags make i bushel. 

In addition to the al^ve memoranda, which may prove useful 
in calculating quantities required and in buying, it may be desir- 
able to remind the reader that a bundle of latte contains from 
360 to 500 feet run, whatever may be the length of the latte. 
It is redeemed that z bundle of latte and 500 nails will cover 
about 4^ superficial yards. The single fir latte are from ^ to 
J in. thick, and often less than this ; the stouter or double latte 
are about from ^ in. to ^ ixA thick. 

The Plasterer’s Tools, — ^The tools required by the plasterer are 
hammers, trowels, floats, moulds^ and brushes. Other took are 
used by the regular plasterer, but these will be all that the 
amateur-artisan will want, as it is unlikely that he will try his 
hand at anything other than mere repairs. " The hammer used by 
the plasterer has a face on one side for striking naik, and an 
axe-shaped blade on the other, with a nick in it on the bottom 
of the blade. Thk blade is used for chopping and breaking latte 
to the proper length when neccssa^. The naik used for attach- 
ing latte to quartering of partitions, or joists of ceilings, are 
furnished with a head, and resemble, in some degree, small dasp- 
naik. For putting on coarse stufE the ordinary bricklayer’s 
trowel may be used : but for la3ring on fine stufE, and smoothing 
the flnshing surface of a wall, alayin^trowelof peculiar form tod 
make, with the handle springing from and parallel to the blade, is 
sequired. Plaster can be spread far more easily and smoothly 
with a trowel of this construction than with an ordinary trowel. 

The kind of mortar-board used by the plasterer for holding his 
plaster is technically known as a ** hawk.” It k made of hard 
wood about Z4 in. square, and is somewhat thicker in the middle 
than at the edges. The round wooden handle k about 6 in. 
long. The “ d^by ” k a piece of board 4 ft. long by 4 in. 
wide, used for levelling large surfaces. It k provided with 
a han(Ue like that on the ” hawk ” near one end. The float k 
a wooden tool similar in shape to the darby, which k dipped 
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in water and worked over the plastering to produce a smooth 
and even surface. It is about^ia in. long by 4 in. wide and is 
usually fitted with a loop handle. A long straight edge, 
called by plasterers a ** screedingrule/* is also used for testing and 
levelling the surface of the work. The *' scratcher ** which is 
used for roughening or scratching the^urface ol the first coating 
before the second is iaid«on, consists of a few short strips of wood 
pointed at thg) end and held in position by cross pieces so as to 
form a kind of prong. 

The brush chiefly used by the plasterer, whether for apply- 
ing water to the surface of his work or for washing the dirt 
off walls that are to be re-coloured, or ceilings that are to io 
whitened anew, is from 4 in. to 6 in. in width across the broad 
part ol the handle, to which three tufts of long hair are fastened, 
the whole spreading out into a broad, flat brush capable of holding 
a good deal of water or colouring matter, and of being worked 
over the surface of plaster without doing more than remove the 
external coating of dirt and colqpring mat^ejr when the wall o^ 
ceiling is being cleaned. ^ 

Lathing.— Proceeding to considor plasterer's work in the order 
set out in a previous section, there must, of necessity, be some 
surface to which to apply the plaster. This exists, of course, in 
all brick and stone walb and brick nogging partitions in t^ 
rough surface that brick-work or stone-work presents, and to 
which plaster will readily cling ; but in ceilings and ordinary ' 
partitions of framed timbers or quartering, an artificial surface 
must be created on which the plaster may be laid. This is 
eflected by means of latlis, which are nailed to the exposed tim* 
bers. It is* unnecessary here to enter on the various modes of 
making a ceiling, or rather framing together the timbers of which 
it consists, as that is a process which belongs strictly to car- 
pentry, and has been dealt with elsewhere. 

Whether it be for the form^ion of a ceiling or a partition, 
laths must be nailed all over the timbers at distances which will 
vary.from i in. to g in., according to the nature of the work. In 
common lathing the spaces should be ( in.; when the coating is 
very thin they may be a trifle ivider. The interstices between the 
laths rendhr the surface far better for coating over with plaster 
tluui a smooth surface. When the mortar is put over the Jaths 
part of it penetrates l^tween ^em, and when hard, keys the 
plaster to the laths, and is difliculx of removal. A lath and plaster 
partition between two rooms, or between a room and a passage 
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without it, must be covered with laths, and plastered on both 
sides. As the first coat of plaster is spread it is scored over by 
means of the trowel or the scratcher with rough diagonal lines 
about i in. deep, and these rough and deep lines, which are made 
at a distance of about 2 in^ apart, serve to hold the second coat of 
plaster to the first in the same manner as the interstices between 
the laths gave material assistance in holding the first coat. 

Great care must be taken in reducing with the float the finish- 
ing coats, whether there be two or three, to a surface smooth and 
level in every part, as there are few thi^ more unsatisfactory 
to the eye than an uneven wall, receding in some parts from, and 
projecting in others beyond, the true surface. Equal care, too, 
must be taken in finishing the arrises or edges of projecting chim- 
ney-breasts, or of any recess in the wall where the two surfaces of 
the wall and the reveal meet at right angles. These salient angles 
and the converse of them, i.e., the re-entering angles formed by 
the meeting of two sides of a room, or the reveal 0! a recess and 
*-^e wall at the baglfirmust be finished in the same careful manner, 
otherwise the room will not look well when it is papered. Some- 
times, to assist the plasterer in covering his walls with plaster, a 
strip of wood is nailed to the*chimney-breast on either side, and 
occasionally in the angles of the rooms, and the plasterer governs 
his work by these strips. 

In plastering it is desirable that the work, from the first coat 
to the last, should harden as soonjas possible ; in the first place so 
that the plasterer may proceed from one coat to another with little 
delay ; and, secondly, that the plaster may be covered with 
paint or otherwise treated as soon as it is in a fit state to receive it. 
For this end various cements have been introduced in which 
some foreign ingredient is mingled with the usual materials, with 
the view of maUng the plaster set slowly enough to be manipu- 
lated with ease, and render it fit to be painted on at once as soon 
as it is set. For all practical Q&rposcs there is nothing better 
than Portland cement, but the cements known as Parian cemen/. 
and Martin’s cement have long been popular, the latter bei'ig ' 
said to have the advantage from its chemical compositicn of 
covering more surface in proportion to its bulk than any other 
similar material. 

^ Most of these internal cements attain a very great degree of 
hardness, and they are capable of receiyng a polish almost equal 
to marble ; they are rubbed dovm with *' gpt-stoncs ” of various 
qualities, a stopping being added — ^that is, plaster in a semi- 
fluid state — which fills up the pores; this is followed by the 
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same process with '* snake stone/* and finally finished with putty 
powd^. The chief advantage of Parian cement is that, from 
the character of the material with which its base — ^plaster— b 
qualified, it will take paint almost immediately; indeed, the 
sooner it is painted the better. Jn workmen’s phrase, the brush 
should follow the trowel, and tlus enables rooms to be finished 
ready for occupatio'h at once, instead of having to wait a whole 
season for the plastering to dry. In additions and alterations, 
where expense isPnot of the first importance, this renders its use 
of great advantage. Martin’s cement, when used for internal 
work, can be painted upon in a few hours, a desideratum where 
rapidity of progre^ b absolutely necessary. It b to be mixed 
with clean water, and, when it has been well beaten up, it must 
be applied to walb like plaster or cement of an ordinary kind. 

Repalrli^ a Plastered Celling or Wall. — ^In patching a plastered 
ceiling. It is necessary in the first place to see that all loose plas- 
tering is removed and that ^he patch is j^ven a more 6 r less /^ven 
outline, sharp angles being avoided sis*" far as possibb.' The 
lathing should then receive attention, and if it is weak of broken 
it sho^d be secured or replaced with new work. When dealing 
with small patches it is usual to bring the work forward suffi- 
ciently to receive the setting coat at one application, but if time 
allows, it is advisable to give three coatings as in new plaster- 
work. Before appl3dng the coarse stufE, the edges of the older 
work should be wetted. The common praetbe of splashing water 
from a brush over the laths as weU as the plaster is not to be 
recommended as the laths when wetted to excess are liable to 
warp ^d twist. The setting coat should be of lime paste, gauged 
with mie plaster, and a little size. After being levelled flush 
with tfie old work it should be trowelled off. It should not be 
scoured, as thb process " kiUs " the plaster, and therefore weakens 
the material. For small 4>atches, Keene’s or Parian cement may 
be used, these materials hicving the advantage of setting quickly, 
SO that the work can be completed at one operation insteac? of 
. waiting for one coat to dry before another can be applied, as when 
ordinary lime plaster is used. 

Cornices, Mouldings, etc. — ^If a cornice is to be added round the 
top of the room, and a rose .to be affixed to the centre of the 
ceiling, this work should be done before any attempt is made to 
whiten the ceiling, or to colour, paint, or paper the walls of the 
room. 

With regard to the comice, if this is very large, and conse- 
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quently too heavy to be made solid, it is usually cast in pieces 
and fixed in position. Otherwise a foundation may be made 
by fixing bloclb of wood, either triangular in form or approaching 
even more nearly to the outline of the cornice, and to these laths 
or slips of wood may be nailed, on which the first coat of coarse 
work must be spread. The brackets which form the ‘primary 
' foundation of the cornice may be a simple t;riangle or cut into 
projecting angles and recesses ; but, however this may be, the 
mode of procedure as regards the rest of the comice is the same 
in either case ; for laths are nailed to the faces of the brackets, and 
on the rough surface thus formed the plaster is spread. Cornices 
are generally formed in fine stufi or gauged stuff so that they 
may set quickly, and a regular shape is given to them from end to 
end by means of a mould or template, which is cut out in wood and 
run along the surface of the plaster to bring it into the required 
form. Of course this need only be resorted to in the case fit broad 
or massive cornices which are not cast before fixing in position. 
Wh63>. the comice is bu^«mall, and ^therefore of no great weight, 
the plaster may be run along the angle formed by the meeting of 
the planes of the ceiling and the walls of the room and moulded 
without the help of any foundation^ If possible, as little width 
as can be conveniently arranged should he allowed at the top of 
projections because the dust will settle on any Vsuch projecting piece 
and form a dark line, which will detract from the general ^ect 
of the comice. Cornices should be coloured in distemper with the 
prevailing tints in the wallpaper. Unless the amateur is 
possessed of some skill as a modeller he is advised not to attempt 
a comice in cast work. 

Ceiling Flowers. — rose in the centre of any ceiling is a great 
addition to the general appearance of a room. The% were 
originally made in plaster, but may now be procured in papier 
m&ch6, with a, priming of whiting and glue over it. They can 
be easily fixed to the timbers of the Cbiling with screws. When 
a gas pendant or chandelier is fixed to the ceiling, the centre of 
the ceiling flower is cut out to receive the wood block of the gas- 
fitting. 

Plastering Outer Walls. — ^Tbe covering of the outer surface of 
walls is generally done by the appheation of rough-cast or a 
coating of stucco. The object is partly to obtain a surface 
impenetrable to moisture, and partly for the sake of giving a 
better appearance tb the walls. In the case of walls of concrete 
built on the monolithic system an outer facing of stucco is 
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required to fill up the crevices, and so conceal all blemishes and 
imperfections which are inseparable from this mode of building. 

Rough-cast Coating for Walls.— Rough-cast is made by putting 
some mortar in a shallow tub, with suthcient water to bring it 
to the consistency of cream ; a little fresh lime is then added to 
it, and somh very fine jind small shingle mixed with it. Another 
mode is to wash gravel or co^c sand until all the finer particles 
are carried away, and then mix the residue with fresh slaked lime 
and water until t& mixture is of the consistency of cream. 
Rough-cast, however, looks better with the additiop of a little 
shingle. 

Stucco. — ^A concrete wall should be covered with stucco rather 
than rough-cast, but if it be decided to rough-cast a wadi of this 
description, all holes of any size should be stopped with cement 
or plaster Jsefore the operation is commenced. 

When all is ready, the workman damps the surface of the wall 
by dipping his large brush in aupail of water and sprinkling tdS 
water over the wsfll. This done, he takes up the rough-cast 
either with his brush, on a trowel, or in his hand, and throws it 
against the surface of the wall,'to which it will adhere. Some- 
times, in the case of brick or stone walls which are coated with 
rough-cast, a coating of’hme mixed with hair — plaster, in fact — is 
first laid on and before this is set the rough-cast is thrown 
against it. Occasionally small pebbles or coarse sand are thrown 
against the plaster, and when dry the surface is coloured with 
wash of lime and sand. A good effect can be produced in rough- 
casting by dividing the surface of the wall into panels by means 
of thin strips of wood or iron rods, which must ^ fixed by nails. 
The framing of the panels can then be filled with cement, which 
should be brought to a smooth surface and painted and the 
panels themselves filled with rough-cast. 

Stucco for exterior work i^piadc of cement or lime in the pro* 
portion of one part to two or three parts of clean sharp sand.-* 
'('he wall to be stuccoed should first be prepared by clearing off 
ail* loose dirt, mortar, etc., with a stiff broom. Then apply the 
mortar in two coats : the first a rough coat to cover the inequalities 
of the w^U, the second as a finishing coat. The latter, however, 
should' be put on before the former is d^, and as soon, indeed, as 
the first c >at is sufficiently firm to receive it. The whole should 
then be well floated, trowelled,* and marked off, and if it is to be 
coloured in water coldur the wash should be applied so as to set 
with the stucco. Walls should be thoroughly dry before stucco 
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is applied to them. Spots of damp will cause the plaster that 
covers them to rise and swell, and ultimately to crack and fall 
ofi. Cement stucco will take paint well, though a brush is soon 
worn down and worn out when worked over so rough a surface. 

The amateur will probably not at any time attempt to stucco 
the side of a house, howevtf great an improvement would be 
affected thereby, but if he has built a greenhouse against an ol(} 
brick wall, the brickwork that appears in the interior of the 
structure will be all the better, and certainly more pleasing to 
the eye, if it be hidden beneath a coating of stucco. Again, it 
may be desirable to execute repairs either within or without the 
house, without sending for a plasterer or bricklayer ; and it is 
in these minor points that a knowledge of how to make stucco and 
plaster, and how to apply these compositions, will be useful. 

Repairing Stucco Work —It may be supposed, for example, 
that, by some accident, a large piece of stucco has been knocked 
2^ the outside of the house, or that the sharp clean edges of a 
succeed comer ha'Oe been carried away ^y a garden roller 
accidentally brought in contact with it. 

As explained in connexion wit^ the repair of a ceiling, all the 
loose stuff must be carefully cut away, until every atom of it 
has been removed and the surrounding parts arc perfectly solid. 
The edges of the firm part must then be sprinkled with water, 
and the new plaster or stucco put on as directed above. Where 
the damage is but slight the dust should be carefully brushed 
away out of the hole, and the cavity slightly wetted and filled 
up with a little cement or plaster of Paris. 

Whitewashing and Distempering.— Walls and ceili,ngs fresh 
from the hands of the plasterer require no preparation prior 
to whitewashing; but when either wall or ceiling luis got 
dirty through dust and smoke, ail the dirt must be washed off 
before any attempt is made to whKen or colour its surface. It 
, will be as well to begin with a description of the washing process / 
The operator should stand on a strong table, or on scaffolcjr.'- 
boards supported on trestles, so as to be within easy reach of the 
ceiling. Dipping his large brush in a pail of clean water, he 
sHould then draw it slowly backwards and forwards over the 
surface, 4)rcssing the hairs of the brush firmly against il, raising 
the 'brush frequently, and changing the water as often as it gets 
discoloured by the dirt that comes away from, wall or ceiling 
on the brush. Continue the washing until scarcely any soil is 
communicated to the water by the brush. When the dirt is 
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completely removed, let all roughnesses be scramd dcavn, and* 
craclb carefully stopped with plasterer's putty, llie best Uquid 
coating that cah be u^, to whiten or re-colour the walls and ceiling 
is undoubtedly limewash— that is to say, a wash made of lime ; 
but under tlie influence of the air, and any emanation from sinks 
— that is to say, all foul gases— w^{i made with lime is apt to turn 
black, andradthough it has done its work as a purifler by neutralis- 
ing the foul matter floating about, its whiteness has gone, and 
its formei; beautiful appearance is altogether lost. Another 
kind of mixture iS therefore generaUy substituted for limewash, 
and this substitute is whiting, a pure white earth that is moulded 
alt the place where it is prepared into large irregular lumps, in 
which state it b kept and sold by oil and colourmen. 

Preparation of Whitewash.— -There are different modes of 
preparing whitewash from whiting. One way is to place it in 
cold water over night and allow it to soak till the morning, when 
the ingredients may be incorporated by stirring until a smooth, 
cream-like mixture is produced. A little strong size should then 
be made, and mixfgled with the whitewash to the extenbof ^ pint 
of size to a gallon of whitewash. The presence of the size prevents 
the whitening from coming off when dry on an3rthing that may 
be drawn against it in passing. It is generally suppo^d that 
whitewash prepared In this manner is durable, and will never 
mb off, but no whitewash, however strongly it may be sized, will 
stand in a damp position, or where it is exposed in any way to the 
action of damp. Dampness in the air, technically speaking, 
kills the size, that is to say, deprives it of its binding power, and as 
soon as this is destroyed the whiting will come off on anything that 
comes in contact with it. Another method of making whitewash 
with whiting is to mix as many balls or lumps of whiting as may 
be required with as much water as may be needed to reduce it 
to a thick paste ; about ^ lb. of hot size may then be added for 
every lump of whiting thaf jnay be used, and with the size, which 
shoidd be hot, a sm^ quantity of blue-black should be thro'^ 
in, which, when incorporated with the mixture, makes it a 
good colour,'* as it is called. 

Another method of making whitewash, which is strongly 
recommended, is to make a barrel or other suitable cask dean 
and water-tight, and put into it half a bushel of lime. Slake 
^ it by pouring water over it, boiling hot, and suffident in quality 
' to cover the lime to the depth of five inches, and then stir the 
whole briskly until the lime is thoroughly slaked. Then add 
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two pounds of sulphate of zinc dissolved in water, and one of 
common salt. Th^ ingredients will cause the wash io harden 
and prevent it from cracking, which gives an unsightly appear- 
ance to the work. 

For whitewash to cover loo yards superficial once over, 12 lb. 
of whiting will be wanted with, | lb. of bluo-black and if gallons 
of size. To go twice over the same superficial extent) 2z lb. of 
whiting, f lb. of blue-black, and 2| gallons oil size will be required. 

Coloured Washes.— Whitewash is very godd for the ceilings 
of basements and all dark places, because it reflects the light, and 
by lighting u^ the room imparts more cheerfulness to its aspect, 
and renders it all the more fit as a habitation. For ceilings of 
lofty well-lighted rooms, however, whitewash is too bright and 
dazzling and it has been found advisable to subdue its brilliancy 
by the addition of a slight quantity of colouring matter, or to 
relieve the broad unvaried expanse of white by lines of colour 
in the comice, and by a stencilled pattern in some light and 
pretty tint that is repeated in thte paper, or which forms the 
ground-work of the walls. For exami)le, a wliite or very pale 
blue ground, with a stencilled pattern in darker shades of blue, 
looks very cool, chaste, and pretfy ; while in a room fronting 
the north, or some other equally cold and dark quarter, a warm 
grey, enlivened with stencilling in crimson of Afferent shades 
or Indian red, will look very well. The old fashion of stencilling 
walls, it is to be hoped, will yet more and more supersede wall- 
papers. 

Any required tint can be given to whitewash by the addition 
of a little colouring matter. I'hus, for example, a beautiful 
cream colour may be produced by the admixture of 'yellow- 
ochre, or a good pearl or blue- grey tint may be obtained by the 
addition of a little lamp-black or ivory black. A good fawn 
colour is made by adding four parts of umber, one part of 
Indian red, and one part of lamp-black to the whitewash. A 
stgne colour is made by adding yellow-ochre with a very small 
quantity of blue-black, and the cream colour above mentioned 
may be deepened to straw colour or huff by using more yellow-* 
ochre. Warm Unis may be imparted to wMtewash by adding a 
little blue-black, or indigo, or orange red, or Venetian red. • Any 
shade of pink or salmon colour may made by vermilion ; 
cobalt will give a blue or French grey according to* the quantity 
that is used, and green may be produced by mingling indigo and 
yellow*ochre, more of the former being used when a blue green 
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or dark green is wanted, and more of the latter when lighter tints 
of gjeen are desired. Stdphate of iron will also give a warm tint 
to whitewash. For interior walls the use of colour is desirable, 
but for the butside walls nothing more should be done than give 
the wash a warm tint by the admixture of some of the cdouiing 
substances mentioned above. yeUow or grey wall for the 
exterior o^a building is not nearly so pleasing to the eye as plain 
whitewash, or white^rash sufficiently tinted as to taixe off the 
extreme brilliancy that accompanies a pure white surface ; nor 
does it afEord so good a background for trees, shrubs, creepers, 
and climbers. 

It must be remembered that the more the whitewash the more 
will be the colouring matter required, and the amateur must also 
recollect that the colour will look far darker when wet in the pail 
than when dry on the wall. To decide on the precise tint to be 
used, and to bring the wash exactly to the colour required, 
whether light or d^k, it will be necessary to put a little with a 
small brush over a piece of white paper and allow it to dry. When 
dry, the colour of the wash Will be shown as it will on the 
wadi. If too darkr a little whitewash must be added hy degrees to 
bring down the original preparation until the desired tint is 
obtained ; and if too light affittle more colouring matter must 
be added, sparingly and by degrees, until a satisfactory result is 
produced. " 

Method of Mixing Washes. — Lastly, it is necessary to repeat 
that care is needful, not only in cleaning a wall or ceiling for the 
reception of colour, but in mixing the colouring solution itself 
and applying it. The whitewash itself should be carefully mixed, 
the preparation being carefully stirred toother with a round 
smooth stick or a wooden spoon of large size, until the water 
and whiting are thoroughly incorporated; and then the size 
should also have its share of stirring, and the colouring matter 
the same, so that no lum^ may remain at the bottopi of the 
vessel unmixed — an oversight wluch will tend to make the la«t 
part of the mixture somewhat darker in shade than the first 
used from the same pail. It is necessary, too, to stir up the wash, 
whether white or coloured, every now and then while using it, 
as the heavier^ particles held in suspension by the water have 
always a tendency to sink to the bottom and settle there. 

There is moreover a method to be observed even in the mode 
of applying the whitewash op colour wash. Not too much of the 
wash should be taken up at 6ne time with the brush, as when 
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,the brush is overcharged splashing is the inevitable result. The 
strokes of the brush should all be backwards and forwards in 
one direction, as the lines traced by the hairs of the brush will 
generally show in which direction it has been moved. Ceilings 
should he brushed the long way of the room, and walls straight 
up and down. , 

liht there be any doubt as to where colouring matter for 
coloured washes may be obtained, it may be as weU to say that 
the pigments can be purchased in powder of any oil and colour- 
man, ready for use. To ensure the absence of lumps, it is as 
well to pulverise every bit of the colouring matter to be used 
before adding it to the whitewash, and as an additional safeguard 
to strain the mixture through a coarse cloth. 

As a final word of advice to the amateur it may be said that 
the great secret in whitewashing, or applying any wash, white or 
coloured, is to do the work quietly, slowly and deliberately. 
Energy in such a proceeding is simply thrown away. It is 
necessary, too, that unless the amateur artisan has a dress 
expressly for every kind of work*which involves dabbling with 
lime and mortar, he should have his clothes prdtected from injury 
by a white canvas slop and overalls of the same material. It 
will also be well to wear a cap bf linen or paper. 


CHAPTER VIII 

METAL WORK— SMITHS’ WORK AND FITTINO 

Smiths' Work.— In smiths' work, and indeed in all kinds of 
metal working, the amateur artisan will not do much, -owing to 
the many difficulties that must be encountered and overcome, 
the cost of the apparatus required, and the time and practice 
required to become even moderately (efficient in these handicrafts. 
Indeed, it may also be said tlmt whatever he does in metal 
work will be chiefly in the way of repairs. 

But as many, however, may wish to know what are the chief 
operations in piths' work, it is desirable briefly to describe them. 
It win be useful for example for every amateur to haye the 
appliances and the knowledge requisite for doing such simple 
forging as is involved in heating and hammering out a piece of 
iron to any form required for the repair of ironwork in the house 
or garden. It is also desirable for him to know something about 
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casting, fitting, drilling ; and the descrij^tions of ^bese 
cesses may be supplemented by instructions in the simpler ones 
of riveting and of mending and cleaning locks and fittmg keys 
to them. 

Forging : What It Is^Foi^g, which must first daim our 
attentioh, relates to the fashioning wrougM~iron into such shapes 
as necessity or fancy renders desirable. The actual manner of 
handling the metal can only be learned by observation and 
practice. A fe^ instructions, however, may be given to the 
amateur which will render easy the acquirement of the practical 
knowledge, and these may be commenced with a few words 
about 'the fire, which is the first consideration. 

A common kitchen fire, if clear and bright, will answer for 
some few simple purposes, but to successfully perform most of the 
principal operations requires a far higher degree of heat than can 
be got from a common fo'e. This heat is obtained by blowing air 
through the coals by means of fans or bellows. The former are 
used only for lar^e work, anfl are driven by steam or other power ; 
these, therefore, are of no use to the amateur, whose wants in 
this respect will be best supplied by a small forge of the hand- 
bellows class. * 

A portable forge of the ordinary form consists of an iron table 
surrounded by a ledge on all sides, and supported on an iron stand. 
Below the table on which the fiie is made are the bellows, worked 
by 3 rod attached at one end to tlie bottom of the bellows, and at 
the other to a handle by which it is alternately raised and de- 
pressed, thus opening and closing the bellows in turn, and causing 
a rush of air to the fire through the pipe, through the orifice of 
which the air is ejected. Into this hole a short pipe or tuyere 
may be screwed so as to act as the nozzle of an ordinary pair of 
bellows, and carrying the blast into the centre of the fire. 

The fuel used is fine coal, generally called smiths’ coal ” 
or ** slack.” A few ignited ashes being put on the table near the 
bellows’ hole, some fuel previously damped put on this, anc^the 
bellows worked up and down, the fire will soon get very fierce. 
It can be moderated by merely stopping the supply of air, and it 
will remain alive for a great length of time after the blowing is 
stopped, a few strokes of the bellows soon bringing it up to a good 
heat again when it is required. The fire occupies but a small 
part of the iron table. The ledge is useful for supporting the 
tongs and any tool that the amateur may be using when laid 
down fqr a moment, as well as for preventing any particle of red- 
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hot fuel from falling on the ground below. It is often necessai^ 
in forging to plunge the heated iron into water as soon.as it is 
withdrawn from the fire, and for tbis purpose some water should 
be at hand. A smith has a large tanh close to the forge, but an 
iron pail filled with water will be sufficient for the amateur. 

Amateurs who live in towns, and who wish to have a small 
forge that has the merits of being perfectly clean, without trouble 
either in lighting or use, and always ready foi*instant use, should 
provide themselves with one of the handy little gas forges or 
brazing hearths now obtainable commercially. The entire 
apparatus is .supplied complete with blower, blow-pipe, hearth 
tools, and tubii^, and if required a suitable hood can be fitted. 
All small heating and brazing work can be done with these forges. 

The Smiths* Anvil.— Next in importance to the forge is the 
anvil, on which the heated iron is beaten to the shape required. 
This should be close to the forge, so that the iron may be taken out 
of the fire and placed immediately on the anvil while it is still in a 
red-hot state, and in that condition ip which it ^elds most easily 
to the blows of the smiths* hammer. The anvilis supported on 
a huge block of wood in order to bring the upper surface within 
easy reach of the worker when standing. It has a flat surface or 
** table ” at top slightly raised, which, in the better class of anvils, 
is made of steel. At one end projects a cone or beak, rounded and 
tapering almost to a point, over which iron can be rounded. The 
use of the beak will be best seen when the reader considers the 
shape of a horseshoe, and how difficult it would be to bring it into 
this form without some appliance of the sort. In the table is a 
square hole, which serves as a socket, into which various tools 
may be fitted, one of the most common being a chisel on wlpch a 
rod or bar may be placed and cut to any required length. ;^nvils 
may be had, varying in size and weight, from 28 lb. to 4 cwt. 
The amateur may pick up one well suited for his purpose at a* 
marine-store dealer's. • 

f 

Tpob Required.— The tools that are mostly required are a 
hanger, a chisel for cutting iron, and tongs for handling red-hot 
iron, and for placing iron in the fire to be heated, and W with- 
Rawing it from the fire when hot. Xo these may be added a few 
nbps, ffies, etc., the use of which the amateur Imows sufficiently 
weU to render it unnecessary to say any more with reference to 
^emthan that they will often be found requisite in filing down 
any piece of work, or reducing the surfaced a welded joint when 
it may be a little too thick. Of course a smith has an infinite 



METAL WORK— SMITHS* WORK ^fND FITTING 407 

variety of tools, but these will be all that an amateur will require 
in an ordinary way. 

The tongs most commonly used by the smith in forging are made 
of iron, of any size to suit their work, and on tl^same principle as 
the carpenter's pincers, which they resemble to some extent. Their 
use is to hold a short piece of irpn whilst forging it, to return it 
to, and to remove it from, the fire. When heating and beating 
out one end of a long bar of iron to any required shape, the other 
end may be held in the hand without the use of tongs. 

The hammer tequured for smiths' work or forging is generally 
double headed. It weighs from three or four ounces to as many 
pounds, difEerent weights and ^zes being required for diiferent 
kinds of work. The amateur will find that one weighing about 
one pound will be the most suitable for his purpose. 

The smith's chisel is not the chisel that is placed upright in 
the soclmt made for its reception in the anvil, but one which may 
be held with a handle in the same manner as the hammer. A deep 
groove runs round one end of the chisel. A hazel rod is often l^nt 
round the groo^^e and the e’hds twisted together like the strands 
of a rope, thus preventing the jarring of the hand'’ and arm, 
which is felt when the chiseHs held by an iron handle, especially 
if the blows delivered on it are heavy. In cutting a thick bar 
of iron, one man generally holds the chisel while another strikes 
it with the hammer. 

These tools, as it has been said, will be sufficient for all ordin- 
ary purposes, because forging is a branch of work which cannot 
be gone into very fully by the amateur without skilled assistance. 
The amateur, it may be repeated, should only attempt simple 
jobs ; beyond ejecting these, the chief use to him of a knowledge 
of forcing will be to renovate and repair his steel tools, and for 
this pfirpose it will be extremely useful. 

Both iron and steel for forging purposes can be purchased either 
in round, square, or rectqn^ar bars, or in sheets. 

• 

Forging, Ordinary Operations In. — §ome general instructions 
may now be given with regard to ordinary operations in forging, 
one of the principal of which is ** drawing out ” iron, and another 
“ welding ; " processes which must now be described. 

The iron must be made hot in the forge, and beaten or ham- 
mered out into the required shape upon the anvil. The proper 
heat lor iron when it has to be drawn out, that is, beaten out into 
a point, or made smaller, *or worked into a difierent shape, is 
a bright red. For welding or uniting two pieces of wrought iron 
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by laying the ends one upon another and hammering them, the 
heat should be.what is called a '* wel(hng heat/' that is, a white 
heat, so hot that if made hotter the iron would melt. 

Let us take two very ordinary operations for illustrating these 
processes. There are two pieces of wood at right angles to each 
other, and it is desired to give st^ngth and support to the upright 
by connecting it with a horizontal piece, by meads of an 
iron stay. A piece of iron bar having be^ procured, about 
^ in. or t in. in diameter, the ends are successively heated to red 
heat and bent to the required angle, and beated out flat beyond 
' the bend. Holes for the admisrion of screws are punched in the 
iron, when it red hot, or bored with a driU. If the an^ateur 
has a drill the better plan will be to use it, and afterwards deepen 
the holes on the outside with a counter sinker ; if he has no drill, 
he can punch the holes, reduce the burr caused by punching with 
a flat file, and afterwards clear the holes thus made, or work them 
to the requisite size with a rat-tail file. 

Again, to illustrate welding, let us suppose that the amateur 
ha§ broken the centre line or prong^'of his garden folk ; a piece 
of iron of the requisite width is obtained, and fhe fork, and the 
piece of iron to hdded are bbth heated to a white heat. The 
fork is then placed on the anvil, anfi the new piece is laid on the 
broken prong by aid of the tongs, and the two pieces are 
incorporated by a few sharp blows of the 'hammer. The iron 
niust then be placed once more in the fire, brought to a white 
heat, and the process of beating repeated, to bnng the two pieces 
of iron completely together. When this has been done, the end 
of the new piece can be heated and drawn out untH similar in 
appearance to the other prongs. It must be noted that only 
, wrought iron can be dealt with in this way ; cast iron articles 
when once broken cannot be united or mended so as to be service- 
able again. 

It may further be of advantage to the amateur to explain the 
process known as “ upsetting," and also how to put a collar on a 
bar of iron. 

* Upsetting.** — When a piece of iron or steel is wanted with 

an enlargement at one end, or at both ends, or when a bulge or 
thickening is required in the middle, the place where it is wished 
to form the lump is made bright red, and the end of the iron is 
then brought down on the anvil with great force, the bar being 
occasionally hammered a little to keep it straight. Any operation 
of this kind is technically called " upsetting." 
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steely Manipulation of. — Steel is far' more difficult to deal with 
than iron. The amateur will not be able to weld steel, but it can be 
“ upset ** without difficulty. Great care must be taken never to heat 
steel more than cheery red ; if raised to a white heat it is utterly 
ippoiled for most purposes. Steel has the peculiarity of becoming 
very hard when raised to a red h^t and suddenly cooled. It 
then becomes so very hard that no file or cutting tool will “ touch ” 
it, or make any impihssion upon it. After forging steel, if it 
has to be turned or filed, it should be annealed by making it red 
hot and allowing if to cool very gradually. For some purposes 
merely burying it in the ashes of the forge vdll suffice, but for 
others the steel must be buried in charco^ or sawdust, enclosed 
in an iron box, the whole raised to a red heat, and ^owed to 
cool gradually without exposure to the air. It can at any time 
be hudened by raising it to a red heat, and suddenly quenching 
it in cold water or oil ; the former method is cheaper, but the latter 
is better ; either, however, will do. Very small steel drills are 
hardened by heating them in the flame of a candle, and suddenly 
plunging them into the greasS or tallow of which the candle is 
composed. Thin ^eets of steel, if heated and plunged id water, 
are almost certain to warp or crack ; they are therefore hardened 
by laying them, whilst red hotfbetween two cold pieces of iron. 

Tempering Steel. — When steel is hardened in this manner it is 
much too hard to be serviceable for most purposes, it must there- 
fore be ** tempered or partially annealed. This is effected in a 
variety of ways. For cutting-tools, the best plan of tempering 
is to rub the already hardened steel in brick, or to grind it until 
bright, and then lay it upon a large piece of red hot iron until it 
is of thft desired temper. The temper is easily known by the 
colour, because after it has been in contact with the hot iron for a 
few minutes it will gradually become a light yellow or straw colour ; 
and if the steel is a tool for cutting iron, it should then be quenched 
in water. If the steel be 1f{t on the iron, its tint will gradually 
get deeper until it is a purple colour, which is the colour for brass- 
turning tools ; a little longer and it will become a light blue, whicn 
is the right temper for wood-turning tools. If allowed to get 
too low in temper or too soft, the steel can be hardened afresh 
and again tempered. The temper required may thus be secured 
with the utmost precision, as the gradual change of colour in the 
metal shows most distinctly every degre^ of oxidation from one 
end of the scale to the other. • All that is necessary is to watch the 
changes of colour with attention, and when the right shade haS' 



410 HOUSEHOU^ BUILDING ART AND PRACTICE, 

been reached to remove the ateel from the iron and plunge it into 
water. 

Case-hardening Iron. — ^Iron in itself has not the property of 
becoming hardened in this manner. It may be heated to any 
extent and dipped in water or oil. and when taken out is very little 
harder than before ; but by lising certain chemicals 'or composi- 
tions it may be hardened on the surface, 'or, as it is technically 
called, case-hardened.'* 

The case-hardening of iron is effected by making the iron 
red hot and rolling it in powdered prussiate of potash. The 
iron is then returned to the fire until the potash melts or 
gets creamy ; it must then be suddenly cooled by immersion 
in water. Another way of accomplishing the same object is 
to bum some scraps of leather or bones, then wrapping the 
iron to be hardened in this and raising the whole — ^for iron, 
charcoal, and all must be put into an iron box, the charcoal 
completely covering the iron, and plunged into the fire — ^to a 
bright red heat. It is kept at this heat for a period varying 
from X hour to 8 hours, according to the depth of case-hardened 
metal required. The iron is then taken from the fire, removed 
from the box of animal charcoal and quenched in water. In this 
method, should it be of importance that certain parts of the iron 
are hardened while others are left soft, those parts required to 
be soft must be wrapped round with stiff clay. 

Brass and Copper may be drawn out but not welded.— Ifis not 
possible to weld either brass or copper, but both admit of being 
drawn out under the hammir. To do so they are warmed and 
suddenly quenched. This has thq power of softening them — ^just 
the contra^ result to the effect of the same operation on steel 
— ^hammering rendering them soft and brittle. 

Patterns for small Castings. — ^The method of making patterns for 
castings has been explained in another part of this work, and 
with the manufacture of the pattern the amateur is advised to 
be content, sending the pattern to the iron-founder or brass- 
founder to have the casting made. It may, however, happen 
that, through one circumstance or another, the amateur may 
require to make some small casting for himself, and in order to 
rendo: him some assistance in doing this the method may be 
toiefly described. In doing this we must consider the mould and 
how to make it, the metal and bow to melt it, and lastly the cast- 
ing and how to finish it. 
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HMng the H6tal tor Mould. — must consider tliat the 
pattern has already been made, and in this case the mould must 
be made of sand. In casting or founding, the metal, whether 
it be iron, brass, gun-metal, Ixronse, or lea^ must be made quite 
fluid, after which the molten stufl! must be poured into the mould 
made to receive it. 

Moulds foir Small Leaden CastliigB.— Very small articles in lead 
are sometimes cast in wooden moulds, two pieces of hard wood 
being prepared, having one side of each perfectly true or flat, so 
that when brought together they will make a good joint. Half 
the shape of tl^ article to be cast is then cut out from each 
piece, and, of course, when the two pieces of woodT are put to- 
gether, the two halves of the mould must correspond exactly, 
or come opposite each other so as to make one whole. A passage 
must be also cut for the entrance of the metal into the cavity 
within. When ready the two pieces are firmly clamped together, 
and the molten metal poured into the mould. The hot metal 
will, of course, bum the woo^ and after two or three castings 
the mould will be spoiled. 

Moulds of Stone and Flanders Brlck.^Stone moulds are more 
durable. Of course stone is more troublesome to work than 
wood, but if a soft, sandy stone is selected, the amateur will not 
have much difficulty in making even an intricate mould. Flanders 
brick will also answer well for the moulds of some castings. 
When a.great number of small castings of the same size are wanted, 
iron is generally resorted to as the best substance for the moulds. 
It is very difficult to work iron to shape, but when the mould is 
once made there is no limit to the number of castings that can be 
made in at. 

For the more fusible metals, moulds made of plaster of Paris 
are often used. It is not suitable, however, for the more refractory 
metals, as the great heat causes it to crumble and lose its shape. 

If the mould is large it ttmst be warmed and held over the 
flame of a candle, or, what is better, the flame of resin dust wrapped 
in ^rown paper. This will cover the face of the mould with a 
thin coating of soot, the effect of which will be to prevent the 
liquid metal from adhering to the mould. A fresh covering of 
soot shquld be given to the mould after every six or eight castings 
have been made in H. \^en engaged in this kind of work some 
workers dip the mould in water to cool it quickly. This is 
extremely dangerous, as, if a drop or two of water remains in the 
mould, the water will suddenly be converted into steam when the 
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metal is poured in, and the lead forcibly expelled from the 
mould, perhaps flying into the face of the operator and severely 
burning him. The amateur snould always ‘carefully dry his 
mould, whether made of iron or any otlfer material., before the 
metal is poured into it. 

Sand-ifloulds.— For general castings, by fu the best moulds are 
those made of sand, and called sand-moul^. In order to make a 
sand-mould, a pattern is made the size and shape of the desired 
casting in the manner described in a pre^ous chapter. The 
matenal used is of three sorts, namely moulding sand, facing 
sand and parting sand. Of these,'moulding sand is a mixture 
of common'sand and sufficient clay, or loam or other binding 
material to enable it to hold together. Facing sand is ground 
or fine moul^ng sand ; the parts of the mould which will come 
in contact with the metal are made of this. Pea-meal, flour, 
whiting and charcoal, are sometimes dusted over the mould as a 
facing. All excess of this dusting should be removed by the aid of 
the bellows. Parting sand is gei^erallymade of red brick dust ; 
'this is dusted over the joints of t& mould to j^art them, or prevent 
them from adhering to each other. 

Moulding Tools. — ^The tools required by the amateur are few 
and simple, and such as he may easily make himself. Moulding 
fkisks are skeleton boxes,' or boxes vfithout top or bottom. 
They are generally made of iron, but wood will answer for a 
makeshift. They are in two parts, and are furnished with ears 
or laps, the laps to the upper flask having pins projecting down- 
wards, and the laps to the lower flask perforations corresponding 
to the pins to receive them. The trowel is a blade of thin 
steel, set in a wooden handle. The wire is simply a** piece of 
iron wire or narrow iron plate, bent and fashioned ’to a con- 
venient shape. It is useful for smoothing comers, removing 
dirt from the mould, and so on. Runner sticks are pieces of 
round taper wood about 6 in. lo^g. They are used to make 
•the holes necessary for running the metal into the moulds. * 
The stamper is a blunt-ended piece of iron or hard wood, very 
much like a pestle. It is used for stamping the sand into the 
shape of the pattern. 

Process of Mouldlng.~The process to be adopted in making the 
mould is as follows : — Supposing that we want to cast anything 
ih metal, 'we must take the pattern that has been previously 
prepared, and lay it flat upon a level board. The pattern must 
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be buried in sand exactly to the extent of one half ; the.bottom 
part of the flask must now be ,put ears downwards over the 
pattern, and suffidenf facing sand thrown into the flask to cover 
the pattern.* On this place sdme moulding sand; press and 
stamp the sand well into the shape of the pattern'; lay on some 
more sand and well ram it down, continuing tiie addition of 
sand and stamping until the flask fe full. Then carefully reverse 
the flask and put the pattern' upwards ; with the trowel and wire 
trim ofi the sand, and press it well along the edges of the pattern. 
Exactly half shoukd now be imbedded. Put on the top fliask so 
that the pins gp into the holes of the under one, dust over the 
sand with parting sand ; bury the pattern in fadng sand, put 
the small end of two running sticks through this sand, and let 
them touch the pattern and stand upright ; throw in some 
moulding sand, and press, stamp, and ram in the same manner 
as before until the flask is full. Withdraw the runner sticks, 
carefully take oflf the top flask, remove the pattern very carefully 
—damping the sand immediately surrounding it will make this 
easier of accomplishment — ^rejto any broken edge, clear the mould 
of all loose sand, knd put both parts before the fire until quite 
dry. When the top fl^k is put on in place the mould is ready 
for the metal. If a mould is to be made for an article such 
.as a cylinder through which a square hole is required, in the 
direction of its axis,* the mould will present the form of a 
solid cylinder with a triangular groove in each half, together 
making up the square hol^ formed by the prints. In this 
case take a piece of Flanders brick and rub or file it 
square, the size of the hole required, and lay that in the mould, 
each end fitting the square groove made by the print. Half the 
core fits into the under flask, and when the top flask is put on 
the other half of the core fits it. When dry the moulds are 
ready to be used. Of course, when the metal is poured in, it 
will fill aU the mould except that part occupied by the core. 
This will not bum, and cafl^easily be knocked out of the casting 
in which there will then be a smooth square hole. ^ 

Iron Castings. — ^The skin or scale *' of an iron casting is, in 
consequence of the hot metal being chilled by contact with the 
mould# much harder than the inside. Sometimes it will be so 
hard as to spoil the files or other tools that are brought into 
action upon it. Should this at any time be the case, the scale 
should be either groimdof!, or removed by immersing tlieca.sting 
in a bath of sulphuric acid and water for a couple of days, and 
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then ve^ little difficulty will be experienced in working the 
casting into shape. 

Metals used for Castings.— Various metals are used in making 
castings, the most common being iron, gun-metal, and brass. 
With regard to the composition of metals the following proportions 
will be found useful for castings of gun-metal, bronze .and brass. 

Copper, 88 per cent. ; tin, jio per cent. ; zinc a 

per cent. 

Bronze , — ^For bronze castings the following is a usefql com- 
position : — Copper, 88 per cent. ; Tin, la per cent. 

Brass , — ^For brass castings the following is the mixture : — 
Cop^r,66 pdr cent.; Zinc, 34 per cent.; or, should the brass be 
required for turning. Copper, 62 per cent.; Zinc, 37 per cent.; 
Lead, 1 per cent. 

Orudbles.— The metals composing the mixture must be mklted 
in a crucible or melting pot ; these are sometimes made of clay, 
but those made of pure black lead, called plumbago crucibles, 
are preferable. They can be had In all sizes, the price varjdpg 
according to the size. When these leave the n&aker’s hands tlfey 
are unannealed, and rapidly absorb moisture from the atmosphere ) 
if, therefore, the 6rst time of usifig, the heat is raised rapidly, 
.they are certain to crack or “ fly.*’ This, however, can easily 
be prevented by annealing them. This is done by putting them 
first into a common oven ; when taken from the oven they should 
be put over a slow fire, and then on a fire where they can get 
thoroughly red hot. They can then be used whilst hot, or allowed 
to cool for future use at any time when required. No further 
annealing or precaution is necessary, but they can be used until 
they are worn out. They can generally be used for 26 or 30 
heatings. 

Melting Metals. — The heat required to melt the metals is very 
intense. A common fire is not suffident, but the heat can be ob- 
tained in the fire made on the portable forges already mentioned. 
Tile best way to make a fire for this purpose is to make a small 
fire first, level it, and put on the pot, then lay the coal all round 
it until level with the edge and in the shape of a pyramid. A 
strong blast should now be appHed by means of the bellow^ until 
the ^ is red hot ; throw in the metals and continue blowing 
until they are quite fluid. Then the pot should be taken from 
the fire by means of an iron hoop with one or two bars projecting 
from it, an^ the metal poured into the runner holes of the mould. 
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A stick should be held to the lip of the pot, so as to keep back the 
scum and prevent it from running into the mould. 

If the mould has been well made and is nice and smooth, the 
metal well mixed and quite fluid, and the pouring skilfully and 
carefully j^nducted, a good casting will be the result. But 
although (be casting may be smooth, free from Uow-holes or not 
honeycombed, sha^ and straight with regard to its edges, and, 
in short, as a casting^ thorougUy well made, it is still mu(± too 
rough and uneven to be used as the working part of any model, 
or as part of an}^ machine or contrivance that is expected to 
work evenly and smoothly. All castings, indeed, must 
rendered fit for service by fitting and turning in the lathe. 

Turning and Fitting.— With regard to turning, the principles 
and the processes employed are similar in many respects to those 
described in connexion with wood-turning; the tools and 
aids also are much the same, though adapted to suit the hardness 
of the material to be turned. Fitting consists in suiting the 
various component parts of a machine one to another, drilling 
thljf holes that may be required, filing and polishing those parts 
which are exposed to the view, or those which ought to be neat 
and smooth. The fitter also ^es and bringp to a true surface, 
such parts of a machine which slide or work in each other. 

Tools required in fitting.— The principal tools required in 
fitting are a vice, files, of different sorts, cold chisels, straight- 
edge, scribe, bevel, hack-saw, scrapers, and surface plates. We 
wiU finish our necessarily brief account of casting and fitting by 
a description and illustrations of some of these tools. 

Vice.-r-Vices for use in both wood and metal work have been 
fully dealt with in the first section of this work (see p. 67-8). 

Files. — ^The various sorts of files have also been described 
(see p. 45). The kind chiefly required by the amateur fitter 
will be a three-square file«for roughing-down or taking the 
scade off a casting. Of this sort the amateur will want 
14 in. bastard-cut and a 10 in. second cut. Square files 
are used for filing out square or rectangular holes ; of this 
kind of file a 6 in. and 4 in. will be found of great and frequent 
service. In addition to these, the amateur should possess one 
6 in. ro ind parallel file, and a 12 in., 8 in., 6 in., and 4 in. round 
taper file for filing out or enlarging holes, filing curved comers, 
and so forth. Several sizes*of the half-round file of the finer 
cut should be purclused, as its peculiar formation renders it 
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suitable lor flat, curved, or angular work ; and an 8 in. smooth, 
and a 6 in. and 4 in. dead>smooth flat parallel file should be added 
to the stock, which should also include two or three thin warding 
files, and the same number of small triangular saw files. 

Fitter’s Hammer. — The fitter’s hammer is of the form technically 
knowji as a cross-pane hamme# ; it should weigh about-14 ounces. 

f 

Chisels. — ^The chisels used by the fitter are different from those 
used by the carpenter and joiner, being solic^and made entirely 
of steel. The cutting edges are ground off part from each side. 
They are tenjpered until the edge is a bright yellow. Should 
they happen to break, they can easily be drawn out at the 
forge, retempered, and ground. 

Other tools required by flttars.~The square used in fitting is 
similar to that used in wood-working, but it is much smaller, 
and made wholly of steel. The amateur fitter will also 
require callipers — an instrument already described in connexion 
with Carpentry and Joinery, (p. 80) for gauging the width 
and size of a piece of metal w&ch is required to be parallel. 
The straight-edge is made of steel, and is used to apply to 
a piece of metal to test its straightness and evenness of 
surface. The scriber is a piece of steel looped at one end and 
{tinted at the other, like an iron skewer. *It is used for marking 
lines on metal. The bevel is something like a square, but the 
blade is movable so as to be set at any angle. It is kept from 
altering by tightening the screw ; it is made of steel. A descrip- 
tion of the hack-saw has been given on p. 45. The steel scraper 
used by engineers is required for removing inequalities on the 
surface of the metal work left by the file or by other cuttibg tools, 
and for making steam, or air-tight faces or joints. Th^ surface- 
plate is generally made of cast iron. Its top is a perfectly true 
surface, and its edges are square with (he top and with each other. 

, How to use the File.— The enumeration and description of the 
tools used by the fitter may be supplemented by a short account of 
the process of chipping and filing. When we desire merely to make 
the surface of apiece of metal smooth, the metal must be put be- 
tween the jaws of the vice, and firmly held there by tumjng the 
screw and bringing the jaws tightly against the article between 
them. A rather rough file, furnished with a handle, must now be 
taken and passed evenly over the surface, the handle held in the 
right hand, the left pressed upon the point of the The 
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the prooe«<Mt chipping and filing, that abtctck of mnah , : _ 

*>that lire have tm casting, but that it is foaMrhat too ^ 
also, that is it of importance that it show have'filat ddeS. 
every side eicactly square \rith the others, fix H fiimlVlpr j_ 
vice as in Fig. 3. Plate XI ; take the hammer in the smt 
and the chisel in the left. Place the cutting ed^ of m cbiser 
agmnst the edge of the block, as shown in uie illnsttation. Snid 
strike some fairly heavy blows upon the top cl the cWol in 
rapid succession, until the whole of the scale on one side of tile 
casting is chipped o£E. When this has been done, let tife amateur 
fitter take the lai^est file he has and shoot it across the surface 
of the iron, fihng away until the chisel marks are removed. Then 
apply the straight-e^e to tlSe surface. If not straight, but in 
the form of a slight curve, higher in the middle than at the edges, 
try again, keeping the right elbow down and pushing the file 
forward m a straight line, instead of allowing it to move up and 
down as most be^ners will. When the point of the file ^ put 
to the work, press heavily with the left hand and lightly with the ^ 
nght. As the file is pushed forward, gradually r^eve the pres- 
sure from the point of the file and press more upon the handle. 
When 2he file is at half-stroke the pressure upon both extremities 
should be equal, and at the termination of the stroke the pressure 
should be just the reverse of what it was at the oommencement ; 
or. in other words, the great pressure that was put v^ioa the 
pomt should be transferred Jto the handle, and the light pressure 
upon the handle laid upon the point. When tins side is filed 
straight, chip and file the remaining sides, frequeotily ap{dying 
the square and straight-edge to the work in order to see where 
the metal should be removd in order that the desued shapemay 
be obtained. 


Drilling.— Another branch of the fitter's work consists in 
making holes through meta}. To drill a hole throng a thin, 
piece of metal is very easy, and can be done with litw labour, 
no skill, and very simile a||pSratus. Small holes throuj^ Ipklg 
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lengths require great patience and skill, and s^^cial machinery. 
The amateur wUl mostly require to drill holes in thin metal, so 
it will be sufficient for ^ general purposes to describe the tools 
that are absolutely necessary for making these. 

The rotary motion necessary in drilling can be given either to 
the tool or to the material through which the hole is required ; 
for general work the tool is usually put ip motion whilst the 
artide is stationary. All holj», whether small or large, should 
have their position marked out, and an indei^ or centre mark 
made exactly in the centre of the place where the hole is required. 
This centre mark, which serves as a commencement for the 
hole and a guide for the drill, is made with a centre punch. 
In using this tool the point must be placed on the spot re- 
quiring the mark, and a smart blow with the hammer given 
upon the head. This will cause the point of the punch to sink 
into the metal, and when it is withiawn a circular indent will 
be seen of a depth corresponding to the nature of the material 
and the weight of the blow. • 

Drills present considerable variety in size* and shape, but 
those commonly used by fitters are square and taper at one 
end, and flat and thin at the other. The thin end is ground 
to a point so that the cutting edges are at right angles to 
each other, and also a little is ground o£E«oach side of both the 
edges of the angle in order to provide clearance and allow for 
the escape of the metal removed. For all work, however, re- 
quiring accuracy, the morse twist drills, to which reference 
has already been made (p. 65), are much to be preferred. Their 
working capacity is also much greater. The disadvantage of 
these drills is the difficulty experienced in properly sharpening 
them. 

Of the many contrivances for giving a rotary motion to the 
drill, those used by the amateur wiU be generally for small 
drills, the Archimedean drill-holdci? (p. 65), and for the 
larger square shaped drills the ordinary bit stock also used by 
carpenters and joiners ; for the Morse twist drills the ratchet 
hand drill holder described on p. 65 will be found the best. 

Holes can be drilled through brass, gun-metal, cast iron, etc., 
without the use of any luoricating material, but wrougl^t iron 
and steel must be kept well moistened with oil. 

Countec^nking Holes. — ^It is frequently necessary to counter- 
sink a hole, that is, to enlarge its orifice in the shape of a V. 
liiis is done by aid of the counter-sinker, shown in PI. IX, 
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which is worked in the hand-brace. Sometimes it is desirable 
to recess a hole, and make it larger with a flat bottom. This is 
done with the pin drill. The pin at the end of the drill being 
the size of the small hole, keeps the drill central. 

The amateur who has made himself acquainted with the various 
processes*in metal work described above, will find many oppor- 
tunities for putting kito practice the knowledge he has acquired. 

Repair of Loe]|B. — ^Nothing about a house gets out of order 
quicker than the locks of doors, especially if cheap locks have been 
used. The simple latch fastcnmg used for garden doors and 
doors of out-buUdin^ generally — ^which consists of a bar secured 
to the door by a pin thrust through one end. the other being 
lifted by a short lever or by a knob attached to the bar— is so 
simple in its construction that it needs no detailed description. 
The manner of fitting the various forms of locks has been ex- 
plained in the section of the work on Carpentry and Joinery 
(p. 298). It will be useful in the present chapter to describe and 
illustrate the piiaciples on which locks are made, and to consider 
the chief causes by which they get out of order. 

Ihe simplest Idnd of locls;t^t can be made is the common 
cupboard lock. In this and in all other locks used for doors 
the interior is concealed from view by a plate fastened on to 
two more projections from the tbin strip of metal which forms, 
as it were, the side of the box in which the key works, and 
through openings in opposite sides of which the bolt is moved 
backwards and forwards. 1 he bolt or bar is cut deeply length- 
wise at the upper part of one end, so that the part partly 
separated from the bolt may form a rough kind of spring 
which. presses upwards against the frame of the lock,^ At 
the lower part of the same end two notches are cut which 
work on the frame-work, each notch fitting or slipping on 
to it alternately as the bolt is moved backwards or forwards 
by the key. Midway in the lower part of the bolt is a semicircu- 
lar notch in which the key acts to shoot the bolt backwtrds 
and forwards. The key, which is tubular in form, fits on 
to a pin projecting from the lock-plate, and the slits or 
nicte in the projecting part of the key fit over curved pieces 
of iron or brass called wards, which are fixed to the lock- 
plate in the form of circles or parts of circles round the pin on 
which the barrel of the kqy fits as a centre. To lock the door 
the key is turned to the left hand, and the projecting part strikes 
against the left-hand side of the notch pressing the bolt 
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forward, and compressing the spring to an extent sufficient to 
allow the first notch at the lower part of the bar to the right 
hand to be raised off the frame of the lock, on to which the 
second notch slips as soon as the bolt is shot forward far enough 
to release the key. 

The Tumbler Lock. — lock^of better and more complicated 
construction is that known as the back^spring tumbler lock. 
In this lock the bolt is hollow on one side, so as to allow the 
tumbler or catch which secures the bolt to Ibe placed behind 
it. It is fixed to the lock-plate by a pin, and is pressed down- 
wards by the action of a spring. On the end of the tumbler 
is a projection which fits into one of the notches in the 
bolt according to the position of the bolt. There is a semi- 
circular notch in the lower part of the bolt about the middle, 
in which the key works. The projection before the key is 
turned to lock the door resting in the notch, and the first thing 
that is done by the key is to raise the tumbler. The effect of this 
is to raise the projection out of the dotch. The key then presses 
against the left-hand side of the notch and shoots the bolt for- 
ward, when the tumbler relieved from the upward pressure of 
the key, is pressed down again by a*spring, the projection falling 
into a second notch and retaining the bolt in its new position. 
In imlocking the door the process is reversed. 

Locks lor Doors of Booms. — ^The locks used for the doors of 
rooms arc mortise locks and rim locks, a lock in the form 
of a box similar to a rim lock but Lirger, being used for 
a front door. Rim locks aie used mostly for bedroom doors, 
wliicb, for the most part, arc not thick enough to take a 
mortise lock ; they are simply attached to the door on the inside 
by long screws, the catch and lock entering an iron box with a 
brass projecting edge, screwed on to the door jamb. Mortise 
locks are used for the thicker doors pf sitting-rooms, a cavity 
being formed for their reception in the style and broad centre 
rad by means of the mortise chisel : the bolt and catch work 
through a brass plate screwed to the edge of the door and into 
cavities cut in the opposite jamb, and faced with a brass plate. 
Rim locks are to a certain extent a disfigurement to a door, but 
mortise locks are not so, as the lock is concealed within tbh rail 
and style of the door, the ki^obs on either side, and the accom- 
panying furniture being the only inductions of its presence. 

The construction and working of*the lock is similar to that 
of the tumbler lock already described. The catch above the 
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bolt is a long bar sliding easily backwards and forwards to the 
extent of about | in. or a little less, solid at the end where it 
projects from the door and bevelled at this end so as to slide easily 
over the bevelled brass rim of the box that holds it when the door 
is shut ; at the opposite end is a bar at right angles to the bar 
of the catch itself generally called the tail of the latch. Behind 
this bar is a spring j^ttached to the door-plate by means of a 
screw, pressing outward against the bar, and thereby keeping the 
latch out to its fullest extent, which is its normal position except 
when the door is being opened or shut. On the other side of the 
bar is a lever generally made of brass, the circijlar part of 
which projects through round holes in the plates of the lock in 
front and behind. In this circular part is a square hole through 
which passes the iron spindle, at each end of which is a door 
knob, fastened to the spindle by a small screw which goes through 
a hole in the collar of the knob, and enters a deprp‘;sion in the 
spindle, thereby rendering it impossible to pull off the handle as 
long as the screw remains in ife place. When the handle of the 
door is turned to the left the upper part of the lever is pressed 
against the bar, which in its turn presses against the spring 
forcing it back. By this roov'cment the end of the latch 
is withdrawn from the box that holds it, and the door is free to 
open. As soon as the' handle is released whether the door be 
open or closed, the latch is again restored to its original position 
by the outward pressure of the spring. 

It is not often that the lock itself gets out of order, and when 
this is the case it is generally owing to the breakage or some injury 
done to the small spring which must be replaced with another 
purchased from the ironmonger. Occasionally some foreign 
substance may get between the wards over which the key works, 
or the wards themselves may have suffered displacement, in 
which case the lock must be removed and the wards restored to 
their original position. With regard to the catch, there are 
three causes which will thrdw it out of order. The first oj 
these is the tracture or weakening by long use of the spring 
which can always be replaced. Secomlly, the lever may be 
slightly displaced by undue upward or downward pressure on 
the spindle that goes through it, and when displaced the softer 
brass will be gradually cut away by the harder iron within which 
it works, and ^ter a while a new lever will be required. Lastly, the 
tail may be broken away from the main bar of the latch, in which 
case it will be necessary to braze the pieces together again. Locks 
are liable, on account of the dampness of the air at ccitain times 
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and the entrance of particles of dust» to get rusty and dirty inside, 
and in order that they may always work smoothly it is desirable 
that the amateur should at times take his locte to pieces and 
give them a good cleaning and oil^g. All movable parts should 
be taken out and placed for some time in paraffin oil to loosen 
the rust, and afterwards cleahed with emery doth. «Afew drops 
of sweet oil should then be put wherever tl^re is friction. 

The keys of mortise locks and rim locks are solid throughout, 
except where the wards are cut, while those e>i box locks, drawer 
locks, cupboard locks and rim locks are tubular, so as to fit over 
the pin which projects from the lock-plate. The solid stems of 
the keys of mortise and rim locks work in sockets formed in 
the plates of the lock. When a key is lost and the door happens 
to be locked, the lock — any warded lock — ^may be opened either 
by means of a skeleton key or what is technically known as a 
lock-pick. If the skeleton key will not pass the wards in the 
first place, the place of these may easily be found by coating 
the key with soft wax or soap, inserting it in the lock, and turning 
it against the wards. The impressions thus made will show 
exactly where the metal of the key is to be cut away in order that 
it may pass. Lock picks are simply pieces of strong steel wire 
bent so as to raise the tumbler and throw back the bolt of the 
lock. It is sometimes necessary to use at the same time a 
separate pick for each of these purposes. 

To supply the place of the lost key another may generally be 
obtained without difficulty from the ironmonger. If a key 
will not exactly fit, a little filing of the wards with a thin flat file 
called a " warding file " may have the desired effect. The slots 
in the end of the key fit over wards projecting at right angles 
from the lock-plate ; when these are L shaped the horizontal slots 
at the top of each, if there be any need for them at all, passing over 
narrow flanges at the top of each ward. Another slot sometimes 
passes over a flange attached to the interior of a ward, within 
.which the end of the key works, I5arely touching it if it touches . 
it at all. The slots must be cut with very narrow warding files. 
Blank keys without any wards whatever which the amateur, 
with patience, can file and slot so as to suit and fit the lock, can 
be purchased at the ironmonger's. The outer plate of ^the lock 
should be removed so as to expose the wards and show where the 
slots are to be cut, without resorting to the expedient of ascer- 
taining the position of the wardr by taking the impression on 
wax in the manner described. 

When the keyhole of a lock is worn away so that the key works 
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loose in the lock, the trouble may be removed sohiering or 
sweating over the hole a thin brass or iron washer which will just 
fit the stem of the Is^. and afterwards filing away the lower 
part of the washer sufficiently to allow the insertion of the Irey. 
It will generally be found necessary to file back the collar of the 
key to compensate for the thickness of the bush. 

\ 

CHAPTER IX 

METAL WORK— PLUMBING, GAS-FITTING AND BELL- 
HANGING 

All kinds of work in sheet metal, such as zinc- working, plumb- 
ing and gas-htting, require a knowledge of the processes of soldering 
and brazing. The edges of pieces of sheet metal are joined 
together by these processes, and it is as well that the amateur 
should know how to make a joint in metal, whether sheet or 
pipe, and possess •the feiv appliances necessary for doing so. 
If he can do no more with regard to work of this kind than repair 
tin pots, kettles, etc., it will.be of advantage to him, for the 
itinerant tinman is seldom at hand when his services are most 
required. 

Soldering and Brazing.— Soldering and brazing may briefly 
be described as methods of uniting pieces of either the same 01 
different kinds of metal with a strong and, if necessary, water- 
tight joint. 

To effect this by soldering, an alloy called solder is used. This 
only is melted, the metals to be united not necessarily requiring 
to be hfeated before the operation of soldering is commenced. 

In the operation of brazing the metals to be joined must be 
raised to the melting point of the brazing composition, which is 
soft brass. Although this the strongest joint, the neces- 

sity for exposing the articles to such a great heat renders tlys 
operation unsuitable for many purposes. 

Soldering is very useful for joining copper and copper, copper 
and brass, copper and iron, brass and brass, brass and iron, tin and 
tin, aftd tin and any other metal. If the joint has to stand a 
rather high degree of heat — such, for instance, as the seams of a 
small steam boiler — ^a hard solder must be used. By this is 
meant a solder that only ftises at a high temperature ; a soft 
solder, on the contrary, fuses at a low degree of heat. 
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The following are the compositions^f some of the most useful 
solders, with the degree of heat required to melt each : — 

Lead. Ho. Bfioatb. noxuif Powt 
I^umbexs’ coarse solder ... a x — 440* F. 

„ fine solder. . . • x i — 370* F. 

Tinners* solder 1 — 334* F. 

Bismuth, or pewteren* solder / x x 2 m 203* F. 

The surfaces to be united must be tl^roughly cleaned and 
brightened — without this the metal will not adhere. The solder- 
ing iron must be wanned sufficiently to ndhlt the solder; it 
must not be made red-hot, or the solder will be destroyed. Wffilst 
the bit is warning, tin the surfaces by dipping them into melted 
solder, first coating the bright parts with hydrochloric acid, 
or spirit of salt as it is sometimes called. The acid must in nearly 
all cases be kiUed or rendered neutral, before it is used and this is 
done by putting into it small pieces of zinc and so making a 
saturated solution of chloride of zinc. Sometimes resin is used as a 
flux instead of the add, but, except for lead, tin, or pewter work, 
the neutralized add is preferable as it is much cleaner to work 
with. The process of '^tinning ” will cover fhe surfaces with a 
thin coat of solder. When it cannot be done thus, the surfaces 
must be tinned by means of the soldering bit. In this case they 
must be coated or washed with the flux as before, but the solder 
must be melted on the places required with the hot bit. 

When tinned, the suriaces should be brought close together, a 
little flux rubbed along the joints, and the bit dipped in the flux 
and put against some solder, so that the melted solder will flow 
to it. The bit must now be applied to the joints, and drawn 
slowly along in such a manner that the metal between the joints 
is melted, and the joints filled up. A little practice will soon 
make the amateur sUlful in doing this. 

The soldering bit, or copper-hit as it is sometimes called, is a 
piece of copper riveted between the prongs of an iron rod which 
is fixed in a wooden handle. The copper, immediately it comes 
f^m the fire, and before it is used, should be rubbed against a 
piece of brick or somethmg of that sort. This is done to remove 
any dirt or oxide that may happen to have got about it, and 
which, if allowed to remain, woifld prevent the solder from stick- 
ing to the copper—thus, in all probability, spoihng the* opera- 
tion. Besides the soldering iron or copper-mt, little dse is wanted 
for soldering, an old knife for scraping clean the metal that is to 
be soldered, and a bottle containing’a little muriatic add or spirit 
of salt killed in the manner descril^d. 
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Should it be desirable for the solder not to adhere to any 
portion of the article, a paste must be made with whiting 
and water, and put about those places ; this paste will harden 
with the heat, but can easily be removed after the soldering 
operation is effected. 

Very thin sheets of metal can be 'soldered best ^ moistening 
the simades with the flux and pitting a piece of tinfoU between 
them, after which thk two pieces to be joined are placed between 
a pair of hot tongs until the tinfoil is melted. This is a very 
simple, expeditiofte, and neat method of soldering thin sheets of 
metal. 

In brazing, the pieces to be united are scraped perfectly clean, 
in the same manner as for soldering, and the edges painted 
with borax mixed with water to the consistency of paste. The 
pieces are bound firmly together with fine wire, or held together 
with a pair of tongs, and put into a clear Are. When just red- 
hot they must be taken out of the fire, and a few bits of spelter- 
solder and a little powdered borax put on the joint, wmch is 
then returned to the fire Imd kept there until the spelter is 
thoroughly mclt3d. 

If the operation is performed with care, the spelter will pene- 
trate quite through the seafii, and, indeed, almost through the 
pores of the iron itself. The spelter used for brazing should be 
tolerably soft and in'smpll pieces. Braziers generally use granu- 
lated spelter, which is nothing more than melted brass dropped 
whilst liquid into water. When granulated brass is not at 
hand, brass filings will answer almost as well. 

For brazing very small articles the amateur will find a blow- 
pipe and a piece of charcoal of great assistance to him. The 
charcfial is held an inch or two from a flame, which by means of 
the blOw-pipe is caused to impinge upon the article laid upon 
the charcoal. A great heat is thus obtainable, the article is 
manipulated with greater facility, and the process can be watched 
much better than when*|i common fire is used. For larger 
articles a brazing-lamp, such as shown in PI. XXX, Fig; 3 , 
should be used. 

The methods of soldering and brazing having been described, 
the various operations in working in sheet metals, plumbing, and 
gas-fitting will be more readily understood. 

Working In Zinc. — We may confine ourselves in zinc-working 
to making such zinc joint<iras may be wanted in covering a roof, 
putting in the flashirig of such a roof, and making a zinc gutter 
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and pipe ; in plumbing to stopping a leak in a pipe and joining two 
pieces of pipe together ; and in gas-fitting to one or two simple 
operations that the amateur can manage without assistance. 

Zinc is sold in sheets 7 ft. and 8 ft. in length by 3 ft. and 2 ft. 
8 in. wide. It is made of different gauges or thicknesses, each 
gauge being distinguished by ^e weight of the zinc to the foot 
super. Thus, the gauges most used and their weights 'are as 
follows : — ^ 

Noa. 10 IX M 13 14 13 x6 

Weight 90Z. not . 1302. x6oz. 1902. ^202. 2502. 

For flats, gutters, and roofs, the best gauge is No. 15 or No. 16, 
on account of*its weight, and therefore superior stoutness. In 
laying zinc, iron nails must be avoided, and the zinc must be 
kept from coming into contact with iron or lime, for when it 
does galvanic action is set up, which ultimately destroys the zinc. 

The ordinary way of joining sheets of zinc on a roof, the sheets 
being disposed vertically, is by a joint technically known as the 
** roll joint ; but when sheets of .zinc must be joined at the 
edges, as in forming the lining of boxes used for export purposes 
or the lining of a cistern, the edges must of necessity be soldered. 

The rollr joint, which is used in joining sheets of lead or zinc, is 
made in t^e following manner. Just where the joint is to be 
made, a stnp of wood about 1 in. or in. .square is nailed, flat 
on the under surface and rounded above, a sheet of zinc is then 
laid on the roof, and its edge folded over the rounded wood. 
Another is then laid on, and its edge' folded in the contrary 
direction over the edge of the first sheet. This last roll may be 
soldered down or kept in its place by a few tacks. The rounded 
form of the wood over which the zinc is bent effectually prevents 
the entrance of any water, even if the zinc edge is left unsoldered. 
Sometimes a triangular strip of wood is substituted for the 
rounded strip. 

There is no absolute necessity fori painting zinc work, for 
exposure to the atmosphere has the effect of coating it with a 
thin film of oxide, which protects it from the further action of 
the air as effectually as paint. 

Flashings in ZIne Work.— To prevent the water from entering 
between the zinq and the boarding, or the coat of roofing 
felt which should be laid on the boards before the zinc is put 
on, pieces called flashings are inserted into the brickwork at the 
part where the zinc sheeting meets* the />wal]. Taking as an 
example the zinc roof to a bay window, the upper edge of the 
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zinc sheets which cover the roof are first turned up over a flat 
strip of wood secured to the framework of the roof at its Junction 
with the wall of the house. A piece of zinc is then cut wirii 
triangular flaps and fitted to the sloping sides of the roof of 
the window. The upper edg|^ of the flaps are buried in 
the Jpints of the bride-work, the mortar being raked Out to 
admit them. When the joints have been stopped with cement, 
the water that may trickle down the wall when it rains passes 
over the /fashing,^ it is called, the lower edge of which is turned 
over the strips of wood, and is received on the zinc sheeting 
whence it trickles down to the gutter. A long piece of flashing, 
runs along the top of the roof, and is turned dowif over the strip 
of wood on to the sheet of zinc forming the central portion 
of the roofing. 

Gutters and Pipes In Zinc. — ^Gutters and pipes in zinc are 
formed by beating the zinc into the necessary form over a shape 
or mould of wood, and soldering up the edges of the pipes and the 
ends of the guttejrs to prevent the escape of the water that may 
run into the one or through the other. To make a short piece of 
zinc piping, the amateur c^ take an old broom handle as a 
mould, and having beaten a strip of zinc into the necessary form 
round this with a wooden mallet, he has only to solder up the 
overlapping edges and the pipe is made ; and if he wants a longer 
pipe he may connect two or three of these lengths by sockets of 
zinc just large enough to receive the ends of the pipes, soldering 
the whole together. To attach the pipe to a wall or boarding, a 
slip of zinc is soldered to the pipe itself or to the socket within 
winch the ends of the two pieces of pipe meet. This strip on 
each side may be about 4 or 5 in. in length. A stout zinc 
nail is then hammered through the zinc in the part next to the 
pipe or socket, and the outer part is turned over to hide the 
head of the nail. • 

Gutters are made in theisame way as pipes ; that is to say, the 
zinc must be bent and beaten into the required form upon a 
wooden mould. In ord^ to give a more finished appear- 
ance and also more solidity to the work, the edges of the * 
zinc should be doubled over inwards. The gutters are sup- 
ported on brackets screwed to the facia below the roofing, 
whatever the material may be. Sometimes a short pipe or 
roll of zinc, is soldered within the gutter between the top- 
most parts or edges on 'either side, and transversely to the 
length of the gutter. ^Holes are made in the front edge 



428 HOUSEHOLD BUILDING ART AND PRACTICE . 


and back edge of the gutter to admit of the mssage of a long 
and somewhat thin screw through the pipe. Ibe screw enters 
the facia, and vnth others at interv^ of about 2 ft. sustains the 
gutter. To carry off water from a gutter a verticai pipe must 
be inserted, and the shoot shqjpld ^ve a gentle fall through- 
out its length, from one end to the other at which the vertical 
pipe is attached. ^ 

Tray of Zlne for lining Box.— The description^of the method to 
be adopted in making a small rectangular tray of zinc, suitable 
for the lining of a wooden box. intended to stand on the sill of a 
window to hold flowers, will afford a key to the mode of doing all 
rectangular work in zinc, such gs making the lining of a dstem, 
etc. 

In dc<%rribing the method to be followed in doing work of 
this kind, dimensions are of no importance, as it is only the mode 
of procedure that it is sought to show, and not how to make 
any particular box or tray of a cer^n size. The amateur can 
settle the dimensions according to his requirements. Having 
taken a sheet of zinc of the necessary length and breadth, allow* 
ance being made for the turning in of the edges all round the 
tray, mark the zinc by lines to show the bottom, the sides, and 
the laps to be turned in. Now cut out the comer pieces and 
turn over and beat down the edges. All the bcatmg must be 
done with a wooden hammer or mallet. The sides of the tray 
round the bottom must next be turned up and beaten to the 
required inclination, which will be a right angle, over a rectangular' 
block or bar of hard wood. When the edges of the sides have been 
brought into contact, solder them up. A wire ring m^y be 
soldered to the tray at each end, so that it may be readily, lifted 
in and out of its wooden casing if necessary. A hole should be 
made in the tray at a convenient part, and a small waste pipe 
soldered to it to carry off the surplus w?ter. 

All working in sheet metal is done very much in this manner ; 
the parts must be carefully cut out and fitted, and then soldered 
together. Accurate marl^g out of the different parts of which 
the article is composed is most essential, and to do this well a 
knowledge of drawing is necessary. There are other modes of 
working in sheet metal, as, for instance, in tin-plate, in Which 
the article is formed by hammering up the material over a 
wooden block, pliers and punches of a simple character being 
required to form the edges and the indentations that are some- 
times added by way of ornament. ^ 
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No special directions arc required for this kind of wwk. A 
shallow rounded tray or dish is formed by hammenng a circular 
piece of tin-plate over a rounded block of wood of the pattern 
required. • 

Comigated Iron.— Our notice of working in sheet metal, suffi- 
cient for the* purposes of the amateur, though necessarily brief, 
would be incomplete without some mention of corrugated iron 
and zinc sheets for the purpose of covering the walls and roofs 
of buildings. Corrugated iron is generally galvanized or dipped in 
melted zinc, to keep it from rusting under the action of the air. 

Comigated iron and zinc can be fixed by the amateur without 
much difficulty. He must first put up a skeleton of wood to 
'support the sheets, and on this skeleton or framework the sheets 
must be laid, being fastened to the framework and to each other. 
The sheets are fastened together by means of rivets passed 
through holes punched to receive them, and beaten down on 
small washers or flat rings of metal. The upper sheets should 
always lap over the sheets beloW after the manner of slates, tiles, 
weather-lxiarding, e?tc. They are joined verticaUy or at the 
sides by letting the outermost fold of one sheet lap over that of 
the sheet next to it. Corrugated iron is sold in sheets of 
various sizes, measuring from 6 ft. by 2 ft. to 8 ft. by 3 ft. 

Plumbing and Gas fitting. — ^A plumber’s joint is used when 
two pieces of lead or compo pipe of equal iliameter are to be 
joined together. The edges must be scraj>ed clean, and a little 
tallow rubbed over them. Tlie joint is then held in such a 
manner and gently turned so that melted solder may be poured 
all roun(l it. The melted solder that adheres round the joint, is 
pressed on all sides with the plumber's wiping cloth, so as to 
smooth ft down and render the surface perfectly even. The 
joint is thus made to swell round the junction of the pieces of pipe 
on all sides in an egg-shappd form. When there is no side- 
strain on the joint, as in a pipe running down the side of a wall, 
the joint maybe made in the manner shown in PI. XXIX. The 
end of the lower piece is slightly enlarged by knocking a small 
cone of boxwood, known as a tum-pin, into it (as shown in Fig. 
2) whil^ the edge of the upper piece is scraped away a little, with 
a shavtf-hook, so that it may fit into the piece below (Fig i). 
The upper part of the pipe is then dropped into its place, the 
solder run into the space, and the joint made by means of 
the small blow lamp as showA in the illustration (Fig. 3) or by 
passing the heated iron round the ring of solder. 
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When plumb^* fine solder is used, the flux should he a mixture 
of tallow and resin. 

In gas-fitting, if the pipes be of iron they are put together by 
screwing the ends of the pipes into a socket. With connections 
/ of this find, specially made for the purpose, pipes may be joined 
together at right angles, or^hree pipes may m broyght tocher 
by means of a T-joint, by which two of the pipes are joined in 
the same straight line ; the third preceding from the point of 
junction at right angles to the other two.^ The male screw of 
every pipe that enters a socket should be smeared with white 
lead before it is put in. Gas-burners should also be treated in this 
way. The Vhite lead renders the joint impervious lo water, air, 
and gas. 

Small pipes of ** compo ” metal used in gas-fitting, are joined in 
the following manner. A small copper bit is used for small gas- 
piping, and a softer kind of solder, as the composite metal melts 
at a comparatively low temf^ature. These compo pipes may 
be soldered to taps and connexiona-of all kinds in the same manner. 
The joint made in gas-fitting need not be so Jarge as the ordinaiy 
plumber's joint on a water pipe ; indeed, but little solder is 
required in making a joint in gas-piping. 

A joint cannot be made unless the piping is perfectly dry. 
Therefore, before attempting any repsyrs to lead water-pipe, 
the water supply should be turned ofi at a tap usually placed 
within the house just at the spot where the service pipe enters ; 
for gas pipes the gas should be turned off at the meter. The 
pipes must be allowed to dry. This can be assisted by a little 
heat near the spot it is desired to solder. When a pipe is cracked 
by frost or otherwise injured, it is useless to attempt to,, stop the 
sUt or hole until the pipe is dry. As soon as this is the case, the 
crack or hole may be filled up with solder, or, what is far better, 
the pipe may be cut, the broken part removed, a piece of sound 
pipe substituted, and the ends join^ together again. 

The fixing of the gas burners wiH rarely present any difficulty. 
<ln selecting the position for a bracket, care should be taken that 
it is quite out of reach of curtains, cupboard doors and other 
movable articl^. The supply pipe leading from the bracket 
should be taken as directly as possible to the main supply, which 
may be in the ceiling above the room, or under the floor beneath, 
or in the wall of an adjoining room. In order to hide from 
view the pipe which is being fixed, it maybe carried behind the 
skirting boards, or in angles of the wall where it can be papered 
over. One end of the pipe having been soldered in the manner 
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described above to an elbow nose piece/' which is a piece of 
I in. brass tube bent at right angles and fitted with a screw 
thread at one end, a round mahogany block is slipped over the 
threaded end of the nose piece and nailed or screwed to the walL 
The projecting end of the nose piece is then smeared with white 
lead and th^ bracket screwed on ^ that the flange is tight 
against the wood block to which it is to be screwed. When the 
bracket is thus fixed ah that remains to be done is to lead the 
pipe away to the majp supply and join it on by means of a suitable 
union. 

All modem gas fittings which the amateur may require, such 
as plugs for stopping the ends of pipes, sockets, T-pittes, elbows, 
and bends, can ^ obtained of standard dimensions from the iron- 
monger. Th 4 only tools required are a good pair of gas pliers 
for screwing the joints tight and one of the small combination gas- 
burner taps occasionally necessary for easing the screw-threads. 
Iron piping should be ^ught, cut to length and with the ends 
screw-threaded as required. , 

Iron Cement. — A very strong and durable cement for uniting 
iron may be made from the oxide of iron itself. This " rust " 
cement, as it is sometimes called, will be found useful for caulking 
the joints of iron pipes, tanks, etc. It is composed of fine cast- 
iron turnings, powdered sal-ammoniac and flour sulphur. The 
ingredients are mixed together and damped, when they soon begin 
to heat. They are then again mixed and covered with water. 

The following proportions arc those usually recommended r 

Qmck-seUing Cement. — 8 o parts by weight iron borings ; i part 
powdered sal-ammoniac ; 2 parts flour sulphur. 

Slow-^eiting Cement . — 200 parts iron borings ; 2 parts sal- 
ammoniac ; I part flour sulphur. 

The slow-setting cement is the better if the joint is not re- 
quired for immediate use. The joint can be used under water. 
The parts thus joined can ohly be separated with difficulty, but 
this can generally be done by heating them to redness and jarring 
them with the hammer. The application of a little paraffin to the 
joint will be of assistance. 

Soldering Repairs.— There are many domestic utensils that 
may elsily be repaired by soldering. 

Supposing that the damaged article is a coffee-pot, and that the 
damage done to it consists in the spout having become unsoldered 
by getting in' a flame when placed on the fire, the edges of the 
separated parts must be scraped dean; and dressed with soldering 
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flux (chloride of zinc). The parts to be united are then h^d dose 
together, and some solder run round the joint by ap]plying the end 
of a stick of solder to the hot point of the copper bit, theheatof 
which will melt the solder and cause it to flow nicely round the 
joint. The method in which a leak in a watering-pot may 
be similarly repaired is illustrated in PI. XXX, Figs, i and a> 

Suppose that the artide to be mended is a leaky pan. If 
the leak cannot be easily detected with th^ eye when looking over 
the article, some water must be placed in it, and the places at 
. which the water issues must be carefully msirked. In any case, 
the black crust which has gathered on the pan, must be carefully 
scraped ofl, ^>o as to render the pan as bright and dean as may be 
in this particular part. If there be but one or two small holes, 
the pan may be made useful again by spreading a drop of molten 
sold)^ over and round the hole or holes. This will be suflident 
to mend small pin holes ; if, however, the holes be too large to be 
stopped with a little solder, and they occur in three or four places 
near to one another, the best thipg to be done is to lay a new 
piece of metal of sufficient size to cover all the holes, and reach a 
little beyond them. The piece may be cut of the shape required 
from any old tin. The cutting is easily effected by a pair 
of shears or strong scissors, kept for this purpose. After 
marking the place where the patch is to be put on, scrape 
the metal peifectly dean to the extend of i or f of an inch 
on each side of the mark. Now clean the soldering bit, which 
has been heated in the fire, dip it for an instant in the 
soldering flux and bring the solder in contact with it, when 
the solder will melt and cover the end of the copper bit, making 
it as bright in appearance as tin plate. Replace the bit in the 
Are so that it may be kept hot for use when wanted, and then 
lay the new piece of tin on the pan in the position in wffich it is to 
be fixed, and which has been suffidcntly indicated by the mark 
made by the cleaned patch. The pqjti may be touched with flux 
along the line where the joint is to be made and the new piece as 
well. A little of the solder may now be melted along the joint by 
means of the bit, and the solder should be drawn along the edges 
until the joint is complete and perfect in every part. When the 
solder has cooled, which it will do very quickly, the vessel may be 
filled with water to see if the work has been properly and 
effectually done. 

Bell-hanglng.-^In bell-hanging ho soldering is required, but 
in wire-workij^ soldering will be sometimes found useful in 
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uniting the ends of a piece of wire so as to form a ring. * A neater 
joint is made in this way by filing down the wire and fitting the 
surfaces together for the len^h of an inch or two. than by twisting 
them together or by the usual plan of forming a loop at each end 
of the wire, thus hooking the ends together. 

In the old style of bell-hanging the tools required beyond 
what the amateur may already hafve in the shape of hammers and 
chisels for lifting fipor-boards and removing skirting-boards, 
and a screw-driver for fixing these in their places again by means 
of screws, are pliers for bending, twisting, and cutting the wire, 
and one or two gimlets with shanks two or three feet long 
known as “ bell-hanger's gimlets " for boring a passage for 
the wire from one floor to another. This is only required in old 
houses, or in new houses in putting up bell furniture in rooms 
where no provision has been made for bell-hanging. It is usual 
in building a house in the present day to provide for the passage 
of the bell wires from floor to floor by inserting bell-tubing in the 
walls. Tliis tubing is buried in the plaster, and the wire can be 
passed down it at pleasure without doing any injmy to the walls. 
Even in an old House, when undergoing thorough repair, it is 
advisable to insert bc'll-tubing by cutting a channel for it in the 
plaster, if the walls be plastered, and tilling up the depression 
and hiding the bell-tubing with some fresh plaster. The old- 
fashiondd style of bell-hanging perhaps the most expensive 
work done in the house when viewed in relation to the materials 
and fittings used. Much trouble, care, and consideration is 
involved, so tliat the bell may work easily. To this end the 
position of the bell, the handle by which it is set in motion, and 
the course taken by the wire should be duly considered, the 
course of the wire being arranged so as to avoirl angles wherever 
it is possible to do so ; because wherever the direction of the wire 
is changed a crank is necessary, and every additional crank 
increases the difficulties. 

llie kinds of cranks td’ be used and the direction to be taken 
d(‘pend entirel}" upon the position of the room in which is^the 
bt'll pull with regard to the board on which the bells are hung. 
This board is generally fixed in the kitchen or in the passage with- 
out and near the kitchen door. 

In the simple case in which the bell pull is in a sitting:-room 
and rn* *ves a bell fixed over the kitchen fireplace in the Utchen 
below, the wall of the sitting-room is merely a continuation 
upwards of the wall of 1ht» kitchen, and the wires by which the 
bell is moved lie all ^ one plane. There are. indeed, but two 
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pieces of wire required^ and these are at right angles to one an- 
other. The bell-pull or handle by which the bell is set in motion 
is attached to a circular plate, with a rim part iVay round it. 
Fastened to the lever or to the rim of the plate is a flat chain, 
which, when the lever is pulled down, is brought upwards and 
backwards on the rim of the plate. The end of the chain 
passes into the tubing in the wdll. and to it is attached* the wire. 
The lever can be moved downwards until^ it meets the flange 
or rim wliicb checks its further progress ; the other end of this 
flange prevents it from doing more than retufn to its original 
upright position when released. 

The wire passes down the tubing and out through the 
ceiling of the kitchen, and here i^is necessary to change its 
direction from a vertical to a horizontal course. To do this a 
crank is necessary. This is a triangular piece of brass, having 
a hole at each angle. The crank is shown at PI, XIX. Fig. 2 . 
It works on a pin or pivot inserted in the wall or a piece of brass 
fixed to the wall. The other end of the wire, fastened to the 
chain, is passed through the hole in *i he crank. The wire should 
be strained tight when put up, but the bell shcfuld be allowed to 
hang perpendicularly. When the handle is pulled, the wire is 
pulled in an upward direction, and the corner of the crank is 
raised. 

The bell itself is attached to a T-plate oi brass, fastened by 
nails to the wall or by screws to the wooden bell board. To 
the T- plate a lever or arm is attached, working on a pivot ; 
and to the upper end of the lever, opposite to the pivot, 
is fastened one end of the wire, the other end of which is 
attached to the comer of the crank. To this end of the lever 
is also fastened one end of a coiled wire spring, the other bn d of 
which is secured to the wall and the eficct of which is to sharply 
bring back the lever to its original position after the bell has 
been pulled. Round the pivot passes the loop of a flat coiled 
spring to which the bell is attached, wl^&se action keeps the bell in 
mq^ion for a short time after the bell-pull has been released. 
When the handle is pulled the first wire is pulled upwards, 
bringing up the end or comer of the crank. The upward 
motion of the crank, working round the pivot jerks the lever arm 
at the other end of this second wire, and the bell, being set in 
motion, sounds. By the tension on the wire the spring which is 
fastened to the wall is pulled out. As soon as the handle is 
released and this tension is removed, the spring recoils and brings 
bmk the lever to its former position. As^long as the bell is in a 
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working condition, the handle of the bell-pull will remain" 
upright ; but if any of the wires get broken, or slaclroned to a 
great esctent, the handle inclines from its upright position, 
showing that the bell is out of repair and ought to be seen to. 
If it is only through the slackening of a wire, the end of the 
slackened^wire may be untwisted^ with the pliers, drawn a little 
farther through the loop of the crank, and then twisted up again. 
Bell wire should always be stretched before it is used. To do 
this, one end should be securely fastened, and the wire pulled 
gently with a psur of pliers. Wires of gauges 16, 17 and 18 
are most generally used for house bells, and Nos. 14 and 15 for 
out-door purposes. • 

The practice of fitting electric bells has now become so general 
that the old style bells are rarely found in newly built houses. 

Electric Bells. — ^Electric bells work quite differently from those 
actuated by cranks and levers. The wire carrying the electric 
current is not subject to s^y movement and may be fastened 
firmly to a wall and twisted in any direction. It is unnecessary in 
the present work*to discuss the principles that govern the action 
of the electric current. For the practical purpose of the amateur 
it is sufficient to know that Ihe electro motive force alwa}^ called 
the E.M.F., is generated by chemical action in a primary battery 
cell. For the ringing of bells these battery cells are usually 
wholly self-contained. Dry cells are now very often used ; 
these are obtainable at most ironmongers and at all dealers in 
electrical sundries. The wet cell in common use for bell-ringing, 
called the Leclanch^, has for its negative element a carbon rod in 
a porous pot, and for its positive element a zinc rod-in a square 
glass outer jar, which may be of one, two or three pint capacity. 
The porous pot is filled around the carbon rod with crushed coke 
and peroxide of mangwese, and the top is scaled with melted 
pitch or similar material, a small hole teing made through this 
material so as to allow of I fie escape of gas generated in working. 
The zinc rod always requires to be amalgamated before use. 
Amalgamation consists in coating the entire surface of the zinc 
with mercury. Both the positive and the negative poles have * 
attached to them a brass terminal fitted with a screw to facilitate 
theii* connection with the bell wire. 

When the cell is wanted for use, the porous pot is placed in the 
middle and the zinc rod is placed in one corner of the glass jar, 
which is then three-quarlbrs filled with a saturated solution 
of sal-ammoniac. The cell will be in working order as soon as 
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the solution has permeated the porous pot, and this may be 
hastened by pouring some of the solution through the small gas- 
hole in the top of the porous pot. 

The various dry cells now obtainable at small cost are modifica- 
tions of the wet cell just described, but they possess many ad- 
vantages over it ; amongst these are cheapness and entire absence 
of mess. When more than one cell is used, the combined cells 
constitute a battery and, roughly speaking, the greater the 
length of wire through which the current has to travel and the 
greater the frequency of the ringing, the more cells will be re- 
quired. In forming a battery the poles of the cells are coupled 
by copper wirte. ' When arranged ** in parallel ” all the positive 
elements are connected together and all the negatives together, 
so that the elements of the small cells are combined into the . 
equivalent of one large cell. This gives a current of high amper-'^ 
age and low voltage, or in other words greater volume of current. 
If, on the other hand, the poles of the several cells are connected 

in series ’’—that is, the zinc of one cell to the carbon of ihe 
adjoining cell— a current of high voltage and low amperage is 
produced and in this way the resistance of a long circuit of 
wire may be overcome. To make this clear, the former method 
may be compared to a shallow wat<5r tank with a large hole near 
the bottom from which the water would issue at low pressure and 
the latter method to a high tank with a much smaller hole, from 
which the water, being under greater pressure, would squirt out in 
a small jet. 

The battery or battery cell is active only during the time that 
the circuit is closed— that is, whilst the bell is ringing — and there- 
fore the lasting quality or life will depend on the frequency of its 
use. In some houses the electric bell may be rimg on an average 
only twenty or thirty times in a week, whilst in others there may & 
as many rings in half an hour. This must be taken into considera- 
tion when deciding on the number of cells ; one or two quart- 
size cells suffice for a small number qi pushes used but seldom, 
whilst a dozen or more cells may be necessary in a large installation 
frequently used. During th^- time a Leclanche cell is in actual 
use hydrogen is evolved and this unites with the oxygen given 
off by the manganese ; the hydrogen is generated much faster 
than the oxygen and the exi tss is absoibed by the carbon. ‘This 
has the effect of polarizing the cell, and the current becomes 
less and less until it is insufficient to overcome the resistance, 
and so ceases to ring the bell. Whilst tlie i ell is not in use, this 
condition will right itself and current will become available for 
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another ringing of the bell. Thus the current from a Leclanch6 
cell is not constant, being soon exhausted, but recovers itself when 
used intermittingly. From what has been said, it will be clear 
that larger batteries — ^that is, more cells coupled “ in parallel" — 
must be used when current is wanted frequently than would be 
the case when a current is wanted seldom. 

Apart from the action just descAbed, ammonia vapour is gener- 
ated when a cell is in actual use, and this vapour corrodes the con- 
nexion of the cells and also any other metal which is within its 
reach. When th*e action is severe the connexions arc often 
badly damaged and even spoilt. Cells should be kept in a cool, 
dry place, out of the way and out of sight, but readily accessible, so 
that they may be looked at from time to time. In ordinary 
cases, cleaning and renewal of evaporated fluid may be done 
about once a year, but, when the batteries arc called into action 
very frequently, an interval of a month or so may be long enough. 

The current jiroduced in the battery is conducted in a con- 
tinuous circiiii from pok tg pole by the copper wire. The line 
wire used 'for electric bells is also made of copper, this metal 
poscessing a high electrical conductivity. Twin wires, which are 
perfectly insulated by being coated with cotton saturated with 
melh'd paraffin wax, are no^ always used, the two wires being 
generally bound togjcther by another layer of insulated cotton. 
This line wire may be bought ready for use of all dealers in 
elect rierd apparatus. A better insulation is provided by covering 
either one or both wires with rubber or one of the many com- 
])oimds used for the purpose. I’ or good class work and in places 
likely to be damp this kind of insulation should be preferred. 
The double cotton-covered wire may do for cheap work and for 
temporary fittings. The sizes of line wire generally used for elec- 
trical bell work are Nos. 18, 20 and 22, and the middle gauge may 
safely be chosen. For some purposes a flexible wire is required : 
this is made by using a^ bundle of from 6 to 12 fine copper 
wires which together provide a conductor equal in area of section 
to the single wire. These cords are as flexible as a piece of stripg ; 
they are made \rith wire of Nos. 36, 38 and 40 gauge, six, nine and 
twelve strands being used. These are described as 6/36, 9/38, 
and 12/40, the first figure denoting the numbt'r of strands and the 
second the gauge of wire. The various kinds of wire may be 
bought, cither by weight or by length, and when wire is wanted 
only sufficient for a particular purpose the distance that it has 
to run should be measured Mnd the required length obtained. 

The pushes, bells, indicators, etc. t hat are required in fitting up 
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an installation of electric bells are to be bought in an endless 
variety of style, quality and price, and at a cost that is con- 
siderably less than would be that of making them in small quan- 
tities. We may therefore assume that the amateur would pro- 
cure, when the installation is to be commenced, all the necessary 
fittings, together with a suf&dent quantity of wire. On this 
assumption, the first step wilf be to go through the whole bell- 
wiring S3rstem that it is proposed to carry out and to make a 
note of every item required. Most dealers in electric bell fittings 
publish illustrated price lists, and some of th^e lists should be 
at band for reference when making choice. The position of 
the indicator is perhaps the best thing to decide first ; this 
should be where it will be most conveniently seen by the person 
who has to answer the calls, and the bell should be so placed that 
it may be heard at all points necessary and the battery should be 
near it. These positions will of course depend upon the size and the 
design of the house and must be left to be determined by the people 
on the spot. We may suppose that the notes to be taken of the 
items required begin with the front door. Here we shall note that 
an outside door push is wanted ; the position of the push must be 
determined and one suited to the purpose may be chosen from a 
catalogue. Making a mental note* of which way the wire will 
be got through to the inside of the door we may proceed to trace 
the course that the line wire will take to reich the indicator and 
can then measure the distance and make a note of the quantity of 
wire that will be required. The course of the wire will differ 
with every variety of house, and beyond recommending the 
amateur to k^'cp as much as possible to long straight runs of 
wire, concealed by cornices, sorting boards or dado rails, the 
planning must, as already stated, dt*pcnd upon circumstances. 
Next begin at some other point where a bell-push is required — 
say in the dining-room, near the fireplace. Here the brick-work 
of the chimney breast will require to be plugged to afford screw 
holes for fixing the b('ll-push. The desired style and make of the 
pu^ may be selected from a catalo^e. hrom this push the 
wire will be taken to the indicator by the most convenient course. 
In new houses and in high-class work a zinc tube, extending from 
the bell-push to the skirting-board, would be embedded in the 
plaster of the wall, and the line wire would go tlirough this tube and 
so be quite hidden from view. When fitting electric bell wires in 
old houses, where their appearance is not a matter of great 
importance, it is quite allowable to fix the wire on the surface 
of the wall. This may be bften done in a way that leaves the 
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line wire invisible to casual inspection. The bell-push is placed 
dose against some sheltering angle and the wire that leads from 
it is selected of a colour to match the decorations against which 
it is to be nailed. 

When more than one bell-push is to be used in the same room, 
all the wires from the several push^ are brought together at some 
convenienir place and connected, %o that they are continued as 
one wire to the indicator. The indicator shows from which 
room the bell has been rung. The quantity and the colour of 
the wire that will*be required in each room is thus noted and in 
the manner described the position and kind of the bell-push to be 
used is determined and the course of the line wire is thought 
out. When all the pushes have been located the number of 
places from which bells may be rung will be known, and an indi- 
cator having the requisite number of holes may be added to the 
list of fittings to be obtained. 

There are three ordinary varieties of indicator, all of which 
are operated by an electro-magnet which releases the signal 
vane ; one has to be replUccd by hand after use, another is 
replaced by the dectric current, and yet another consists of a 
simple pendulum, which is set in motion when the circuit is 
completed and which swings ff or a minute or two and gradually 
comes to rest. The first-mentioned kind is that generally used ; 
in this the indicator i^ set with all holes blank by pressing a sliding 
rod ; then when a circuit from a bell-push is completed the vane 
is released and shows at the particular hole to which it belongs. 
Before this vane can be used again it must be replaced by pressing 
the sliding rod. The second kind is replaced by sending a second 
current through^he wire, but it is not so satisfactory in its results. 
The third kind is very simple and needs no replacement, but it is 
likely to cause confusion if instant attention is not given to the 
call before the particular pendulum may have almost ceased to 
vibrate. For general purposes the mechanical replacement 
indicator may therefore M recommended. 

The electric bell is used only to call attention to the indicator 
and only one^bell is required, irrespective of the number of bt'll- 
pushes. A bell of fairly good quality will last for many years if 
fixed where damp will not affect it. The ringing of the bell 
should be tested at the shop where it is bought. There are 
many v 'rieties of pattern and tone from which to make a choice. 
As a matter of general convenience the bell is usually fixed at 
a point near the indicator, but this is not at all essential. 

Having procured all the fittings and materials that are shown 
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by OUT notes to be required for the particular installation, we 
may proceed to the work of fixing the bell-pushes, wires, indicator, 
bell, etc. Every push, indicator, bell and battery has a con- 
veniently arranged clamping screw by which connexion can be 
made to the circuit wire. These clamping screws are provided 
with milled heads to be actuated by thumb and finger in all 
places where the connexions have to be made and broken fre- 
quently or even occasionally. In cases where the connexions 
are permanent the screws have a slotted h&d to be turned with a 
turn-screw. If the line wires axe sufficiently long to reach from 
point to point and arc handled carefully, so as not to break them, 
it will be possible to complete the entire wiring without having to 
solder a joint. J'his is commonly the practice in small instsdla- 
tionsk 

When the wires from more than one bell-push have to be 
connected and so form one line wire to the indicator, the 
connexions must be properly soldered, or they will soon become 
defective. Tlie copper wire must be laid bare by scraping off 
the insulating covering and the b^ight wires twisted together 
for a length of at least half an inch and soldered by means of a 
copper bit. The flux to be used must be a non-corrosive one ; 
resin will suit very well, or one of the many tinning preparation^ 
specially compounded for the purpose may be used. The soldered 
joint should be carefully and thoroughly covered with insulating 
material, rubber tape being that generally used. 

Commencing with the front door push we may first decide its 
exact position on the door frame and then with a gimlet bore a 
hole through the wood to allow the line wire to pass. Some 
note should be taken as to the most desirable point inside the door 
frame for the exit of the gimlet. Often a straight through 'hole is 
not the most desirable one to make. In any case the hole should 
be just large enough to allow the twin wire to pass ; big holes arc 
unsightly. The wood around the bell-push will need some 
trimming to allow the push to bed down properly. This trim- 
ming may be done with a gouge or chisel or even a pocket 
knffe serves the purpose in many cases. The bell-push is fixed 
in its place usually with a couifle or three ordinary wood screws. 
Before the final fixing, but after the fitting has been completed 
the line wire must be coimcctcd to the push. Supposing the 
wire to be in a coil, the outer end is straightened for a length of a 
foot or two and passed through the hole in the door frame. A 
convenient length is diawn outside and the twin wires are separ- 
ated for an inch or so. One brightened end is fixed under one of 
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the damping screiivs of the bell-push, the other brightened end 
under the other damping screw. The damping must he done 
thoroughly well, first taking a half turn of wire under the screw 
head, and the two bared wires must on no account be in contact 
with eadi other or with the same piece of metal on the bell-push. 
Perfectly solid contact should made at the two clamping 
screws and beyond that the wires should be kept well apart to 
avoid short circuiting. Before fixing anything, the efficiency 
of the work may be tested by baring the other ends of the line 
wire in the inner part of the coil and connecting these with the 
electric bell terminals, the battery being interposed, of course. 
Then on pressing the push, if all is in proper order, the bell will 
ring. The bell-push may then be finally fixed. 

The line wire is carefidly uncoiled at its outer edge for a con- 
venient length and placed m a position leading to the point where 
the indicator will be fixed. At suitable intervals, which may 
range from a foot to a yard, the line wire is fixed to its support — 
the skirting comice or whatever it may be — ^by wire jstaples 
specially made for the purpose : a sufficient quantity of these 
staples should bo procured when buying the fittings. It is 
easy to spoil the whole work when driving in these staples. 
The insulating covering of the line wire must not be damaged, 
nor must the staples be thriven m so far as to break the covering, 
and so cause short •circuiting by connecting the twin wires. 
The wire may be run in any direction and bent at any angle with- 
out afiecting its efficiency unless the bends are made so carelessly 
as to break the wire or destroy the insulators. 

When the line wire reaches the indicator one of the twin wires 
is connected to the appropriate screw of the indicator, the other 
wire is connected to one terminal screw of the bell. The other 
terminal screw of the bell is connected by a single vnre to one 
pole of the battery and the other pole of the battery is connected to 
the indicator. Tffis completes &e whole circuit so far as the one 
front door bell-push is concerned. Here it may be convenient 
to trace the course of the electric current and its action through 
this one-bell system. First let it be understood that the eleefne 
current is supposed to flow along the line wire in one direction , 
continuously so long as the wire is unbroken, and when the con- 
tinuity of the wire is broken the curient ceases. In the present 
case the break in the circuit occurs in the bt'll-push at the front 
door. On pressing the push the current proceeds, say, from the 
button to the contact piec^ below it, thence through the clamp 
screw, along one twin line wire to one terminal screw of the indi- 
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cator, through the coil in the indicator to the other terminal screw, 
along the single wire to one terminal of the ];)attery, through the 
battery to the other teiminal, alcmg the single wire to one terminal 
of the electric bell, through the coil of the bell to the other ter- 
minal and thence along the other twin line wire back to the push 
on the front door, thus completing the circuit. On removing 
the pressure from the bell-pu^ the spring separates it from the 
contact piece below, and the circuit ^ing thus broken the elec- 
tric current ceases to flow. Although the electric current is 
actually generated in the battery, this is immaterial for purposes 
of explanation. The wire b always charged with the current 
and ready to carry it onward as soon as the circuit is completed. 
This explains the completion of one electric bell circuit, and any 
number that may be added will only be repetitions of the same, 
it being understood that one bell and one battery will serve for all 
the circuits. The bell-push, the line wire and the connexion 
of this with the bell and indicator are necessary in each case, but 
the same connexion between the bell, the battery and the 
indicator wiU serve for all. * 

Telephones. — ^Telephones for domestic use and for communicat- 
ing between house and stable, office and factory, etc., are easy to 
fit up and a great convenience in'use. When once a domestic 
telephone system has been installed and got into satisfactory 
working order it is soon classed among tnose things that are 
indispensable. In this book we are not concerned with the 
apparatus used by the telephone companies, by means of which 
sutecribers are linked together on speaking terms even when 
hundreds of miles intervene ; these telephones ^are much more 
complicated than the domestic appliance which is dealt witji here. 
There are many varieties of domestic telephone apparatus obtain- 
able of all dealers in electrical sumlries at extremely low’ prices. 
Each apparatus consists essentially of a transmitter and a 
receiver ; the two are oftcif combined in one appliance. A pair 
of these appliances, one at each end of a suitable line wire, 
No. 20 gauge being the u^ual size, constitute the simple form of 
telephone that wiU serve the practical requirements of a com- 
pact establishment where the line wires do not extend beyond a 
few hundred yards. The ordinary electric bell line wire serves 
all practical purposes as a telephone line wire, and this without 
int^ering with the ordinary use of the bells. If precaution is 
taken when installing the electric bell to fix a bell-push with a 
suitable attachment for the telephone, then we shall have alt 
that is necessary for connecting the two telephone appliances. 
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The drdinary existii^ bell wires will also serve every purpose, 
but some alteration is necessa^ to provide suitable connexions. 
Many of the ordinary electric bell-pushes are made with the 
additional pin-and-socket connexions for attaching an extra 
length of flexible wire so that a pear push may be used at the 
bed-side or elsewhere, and these pin-and-socket connexions are 
just what are wanted for the telephone connexions. These 
pushes have a pair of sockets, one attached to each of the clamp- 
ings screws ; these soelfcets receive a double pin coupling from 
wmch the flexible ^re is extended to reach as far as may be d^ 
sired. The making of telephones suited for the uses here de- 
scribed cannot be undertaken with advantage by the amateur ; 
the component parts, bought singly, would cost more than the 
complete instruments ready for use. The instructions on wiring 
for electric bells give all information necessary for fitting up 
the wiring for a domestic telephone installation. 

Electric Lighting,— Electric lighting has become so general 
that some reference to the shbjeet may well be expected here. 
The electric energy* or current for lighting purposes is generated 
at the central stations of the various electric supply companies 
and is conveyed by mains laid in the public thoroughfares. In 
these respects the procedure resembles the more familiar practice 
of gas supply for illuminating purposes. Dealing here only with 
the lighting S3rstcm as used for small installations for private 
houses, shops, etc., the currents supplied at the main may be 
either “ alternating ” or " continuous," and the voltage either 
" high " or " low " Before arranging the fittings it is necessary 
to know which system of supply will be available, and this is 
always •clearly stated on the tdrculars issued by the electric 
comiianics. An alternating current is constant, but continually 
changing forwards and backwards, it may be one hundred times 
jxir second, while the continuous citrrcnt flows in the same 
direction always. The terrAs high and low applied to the voltage 
or pressure of current do not define precisely any given pressure, 
but low voltage is usually understood to mean loo to no volts, 
and high voltage from 200 to 220 volts. This voltage or pressure 
of the main supply is not standardized and varies in Afferent 
localities. In the Board of Trade regulations, not exceeding 
250 volts is a low pressure supply ; not exceeding 650 volts 
a medium pressure supply ; not exceeding 3,000 volts is a 
high pressure supply and exceeding 3,000 volts is an extra high 
pressure supply. 
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The difficulties and dangers attendinjg the use of the current 
for electric lighting unless proper precautions are taken are serious. 
The Board of Trade have made regulations that must be com- 
plied with in all cases, and insurance companies have also some- 
thing to say about the placing of live wires carrying electric 
current. These rules are made in the interest of public safety, 
and do not imply that there is tiny great danger in the emplo 3 nnent 
of electric current, but only that efficient safeguard must be 
provided when the voltage is high. For these reasons it would 
be unwise for an inexperienced amateur to tittempt to lay the 
wires for electric lighting, except under the immediate super- 
vision of an* expert. With reference to the supply of current 
for incandescent electric lamps, the Board of Trade rules say : — 
The consumer's wires forming the connexions to the incan- 
descent lamp, or otherwise in connexion with the supply, shall 
be completely enclosed in strong metal casing, and this casing, 
together with the switches and lampholders, if metallic, shall be 
efficiently connected with earth. Switches, efficient fuses, or 
other automatic cut-outs shall be* provided so as to prevent 
the circuits from excess of current, and all switches and cut-outs 
shall be so en(^ed and protected that there shall be no danger 
of any shock being obtained in the ordinary handling thereof, or of 
any &:cs being caused by their normal or abnormal action. 

As a set-off against the somewhat disquieting suggestions 
contained in the preceding paragraphs it may here be said that the 
electric-light forms the safest of all illuminants when the instal- 
lation is carried out with thorough efficiency. The best practical 
proof of this is shown by the terms quoted by the fire insmrance 
companies. There are many highly desirable qualities in 
electric light that commend it above all others ; amongst these 
are cleanliness in use, purity of light, coolness and convenience. 
There are other domestic uses to which the electric current may 
be put, such as heating and power, and the advantages of these 
applications are set out in ample ddtail and perhaps sometimes 
pjejudiced fervour by ihe companies supplying current. The 
reader who wi‘^hes to know more of the practical application of 
electricity should apply to the company in his district and he 
will readily obtain &e latest and fullest details of what is avail- 
able. 

Wire-working.— Some knowledge of wire-working will be 
useful to the amateur, for with a Se, a gimlet and bradawl, and 
a pair of pliers there are many useful bits of work that can be done 
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for the house and garden. For example, hanging-bas^ts for 
greenhouses, conservatories, and windows in which plants are 
kept, can be easily made ; wire trellis for walls, supports flat and 
circular for flowers — such as fuchsias, and sweet-peas — and 
sieves for sifting mould and ashes. 

Wire is made in all sizes, of copper, iron, and brass. When the 
diameter is Ihrger than about ^ in. it can no longer be considered 
as. wire, but is spoken of as a rod, whatever may be the metal of 
which it is made. The stout^t wire that the amateur will 
be likely to use will be about ^ in. in thickness, and this will 
chiefly used for imparting strength and solidity to wire-work, as 
will be seen presently. The amateur will also want wire of various 
smaller gauges, from ^ in. to 3*2 in. in diameter, and fine binding 
wire for securing wires that cross each other at any angle. The 
kind of wire most suitable for binding is fine copper or soft iron, 
because these are pliable, and therefore can be more easily 
bound round the wires that they are used to fasten together. 
For purposes where strength is not so much an object, the 
hard drawn tinned iron wire used for decorative purposes, such as 
binding cvergreous fo a rope to make* a garland, is ^rviceable. 

Galvanised iron wire will be found aseful forftiaking fences, 
especially to separate a lawn* or garden ground from pasture 
land for cattle. 

To fix fencing of this kind, stout fxists are required at either 
end, with spurs or struts to enable them to withstand the strain 
of the wires. The intermediate posts may be slighter in size. 
The straining post, sawn out of fir or oak, should have the wood 
left on at the bottom to give it a belt* r holding in the ground. 
When the wires are tightened the strain of the upper wires will 
have a tendency to drag the tops of the posts towards each other. 
To resisft this, a strut is placed in position at an angle of 35®, 
one end of which butts against the straining post, w'hile the other 
rests on a stout board of timber crossing it at right angles 
like the top of a T. Tlfc pressure of the strut against ^the 
board, caused by the strain of the wires, is distributed all over Hfe 
surface of the board instead of being concentrated at the spot 
where the strut rests on it and is met by the resistance of the 
earth. The wires are tightened by means of bolts, with a loop 
at oneiend, and a nut and screw at the other. When the bolt 
has been inserted in its place in the post and the nut fitted on 
to the end, the wire is drawm as tightly as possible through the 
loop, and secured by twisting'up the projecting end. The nut is 
then screwed further on the bolt, which is gradually brought 
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forward, thus tightening the wire. The wires may be passed 
through holes made in the lighter intermediate post to receive 
them or pinned down to the exterior of the post with a staple. 
Straining bolts may be used at each end of the wire, but if the 
fencing be short, one set of bolts will be sufficient, the other 
end of the wire being passed through the post and looped, a 
stout nail or piece of iron rod being passed through’ the loop to 
prevent its withdrawal. ^ 

Galvanised Netting.-— Wire is now extensively used for horti- 
cultural purposes, and wire netting is useful for making poultry 
houses. Cats do not climb over wire netting; but whenever 
it is used fbr this purpose, care should be taken to have 
it high enough to prevent them from jumping over. The 
usual widths of the galvanised netting kept in stock are I2 in., 
z8 in., 24 in., 30 in., 36 in., and 48 in. A 2 in. mesh 72 in. wide 
is also obtainable. This will be found very convenient for 
poultry yards. 

Garden-sieve. — ^For the garden sieve a square or rectangular 
form will be found most convenient to the imatcur. A square 
frame must firs% be made. This should be of J in. stuff, nicely 
planed down and dovetailed ; ot, if merely nailed together, 
secured by iron plates bent at right angles similar to those used to 
strengthen common wooden boxes. The frame being made, pass 
three stout wires from ^ in. to in. in diameter through it from 
side to side, at disfances of about 3 in. apart, and then pass smaller, 
but yet strong and stout, wires from end to end, and within the 
larger wires. The distances between these wires may vary from 
J in. to ^ in., according to the nature of the stufE to be sifted. The 
ends of the thick wires need not project beyond the outside of 
the frame, as there will be some difficulty in turning the ends and 
beating them down ; but the ends of the thinner wires should pro- 
ject about I in., and be turned and beaten down on or even into 
the wood. The thin wires should then be attached to, or boimd 
dqwn on, the thicker transverse wires with a piece of copper wire. 
The binding is cilccted by passing the copper wire once over each 
thin wire to bring it down to the thick wire. When the ends have 
been beaten down they may be concealed and a neat appearance 
imparted to the sieve by nailing a ledge all round the bottom, and 
for convenience in holding the sieve when in use, cleats may be 
nailed along the sides. The cleats should only be on two oppo- 
site sides, and these should be the sides through which the thick 
wires pass. 
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Ciroular Pea-trelUs. — For the circular peartrellis, which is 
made entirely of wire, a different mode of procedure must be 
adopted. First of all, two pieces of thin board must be taken, 
and circles marked on them. Holes at equal distances from each 
other must be made in the circle mirks ; and larger at distances 
of about 6 in. for the reception of stouter wires, and smaller 
at all the intervening holes to take the thinner wires. Wlicn 
the holes have been made the wires should be passed through the 
boards, the thicker wired* being cut longer than the thinner ones, 
that they may be thrust into the ground. Before the ends of the 
wires are passed through the bc^ds three or four hoops of wire, 
made a mere trifle larger than uie circles on the boards, should 
be passed over and outside the wires. These hoops must bs placed 
one just below the upper board, one just above the lower board, 
and the rest at equal distances up and down the wires. These 
horizontal wires must then be bound to the perpendicular wires 
with binding wire, after which the boards must be removed by 
gentle pressure. After this an ornamental appearance may be 
given to the trellis by turning* the tops of all the wires outwards. 
This is easily done with a pair of pliers. 

Wire Trellis. — In making a trellis of strong wire ‘for the green- 
house or conservatory for climhing plants, a strong wire frame, 
must first be made, and it will be convenient to keep this in its 
place by pinning it down to a flat surface, but not so tightly 
that it cannot be raised for about I in. from the surface to which 
it has been fastened down. The frame or the boarding on which 
it is laid must then be spaced out so as to bring the wires that 
form the trellis wprk at equal distances from one another ; and 
the wir^, so as to impart firmness to the trellis, must be inter- 
laced under and over each other alternately, and their ends turned 
in a loop over the frame and beaten down. When every wire has 
been put in its place the trellis is complete, and the pins or 
staples that hold the frame jdown may be removed. It is almost 
unnecessary to say that the frame must be made precisely the _ 
size of the space that the trellis is intended to coveV, • 

Hanging Baskets. — With regard to hanging-baskets for conser- 
vatories, etc., the mode of operation is somewhat similar to that 
descried above for making a circular trellis for plants requiring 
support. The ihape of the basket having been decided upon, 
some circles of the requisite size must be made to serve as foun- 
dations for the work, to whicJi transverse pieces must be bound 
forming the bottom and sides of the basket Three or four long 
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pieces of wire, one end of each of which is linked on to the top' 
most circular wire of the basket, and the other attached to a ring 
or other contrivance, must then be added to provide for the 
suspension of the basket. The ingenuity of the amateur will 
suggest many other ways of forming flat and circular trellis 
work for plants in pots. 


CHAPTER 

PAINTING. GRAINING, STENCILLING, STAINING, VARNISH- 
ING AND GILDING 

The subject matter of this chapter may be devoted to a con- 
sideration of the follo,wing subjects : (a) how to make or mix paint; 
{b) the brushes and tools used by painters in appl3ring paint to the 
surface to be painted ; (c) graining and the higher branches of 
house jjainting ',»{d) the art of stencilling, and how it is managed ; 
(e) the method of imitating variqus woods, and improving the 
appearance of woods used in house building ; (/) varnishes, their 
composition and the various purposes for* which the diflerent 
kinds may be used ; and, lastly, the modem appliances and pre- 
parations used in gilding. In each of these branches of the 
painter's trade only such points will be torched on as are likely 
to prove useful to the amateur. 

Ready Mixed Faint. — For the general purposes of an amateur 
it is much better and cheaper to buy paints and varnishes ready 
mixed, but for the benefit of those who desire to mix their own 
colours it may be useful to give a few directions which will 
enable them to do so. The oil and colourmen supply at a very 
moderate price, paint mixed to any ordinary colour and ready for 
use, in a tin can or an earthen paint-pot, and in addition the man 
generally will lend a brush wherewith to apply it. This is use- 
ful where but little painting is done ; but when the amateur 
frequently uses paint, it is desirable that be should be pos- , 
^sed of his own brushes and other tools. These tools are 
very few, and are mostly required for mixing the colours ; the 
materials are the most important consideration, but these on the 
one hand are not expen ave, and on the other may be easily 
obtained. ‘ 

The advantages of being able to mix one’s own colours, which 
advantages may be set against those of procuring paint direct 
from the oil and colourmau ready for use, may be stated as 
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follows : colour can be mixed in a very little time, especially if 
the materiab are at hand ; any quantity may be made — ^just 
as much as is wanted and no more — when perhap§ only a few 
brushfuls are wanted, whereas ready mixed paint must be bought 
in certain quantities ; and it can 1% mixed to dry either quickly 
or slowly, as circumstances may render it desirable. 

The requisites for mixing colours are a marble slab or a piece of 
thick glass, about 18 in. square, glass or marble being specified 
because the smoojhcr tne surface the more effectually the colour 
can be ground ; a muller, also" made of glass or marble, and a 
palette-knife. The palette-knife is a broad but thin and flexible 
steel blade, set in a wooden handle. An old wt'll-worn table 
knife will answer the purpose very well. The knife is useful for 
taking up pigment to put on the slab, for scraping together the 
colour which the action of the muller has driven from the centre 
to the sides of the slab, and for transferring the ground colour 
from the slab to the receptacle in which it is to be placed. This 
is generally the ordinary painter’s can, which can be purchased, 
for a small siun a^ any ironmonger's. For mixing paint a fairly 
large size will be found more convenient than a small one. The 
amateur should generally possess about half-a-dozcn of these 
cans. A suitable piece of marble or glass for a slab may be pro- 
.cured and a muller njade, completing the equipment. 

Pigments. — ^The colouring-matter called pigment, must be 
bought of the oil and colourman in powder ; most pigments are 
very cheap, although on the other liand some, as vermilion and 
ultramarine, are most costly ; the amateur, however, will require 
only those most- commonly used, which are the cheapest. When 
bu3dng the pigment he must also procure some boiled linseed oil. 
some turpentine, patent dryers, varnish, and gold size. The 
amateur must be very careful to get hotled oil. as raw oil will not 
answer; indeed, the use of unsuitable oil is the cause in most 
instances of the failure of the paint to dry readily. The varnish 
required is either copal or mastic varnish. 

Proeess 0! Mixii^. — ^To prepare the paint the powder of the 
desired colour is laid upon the slah, if lumpy it must be crushed ; a 
little boiled oil is poured on it, and with the muller it should be 
given* a thorough good grinding. There need be no fear of pow- 
dering it too imo; because the finer the better. Sufficient oil 
should be used to bring it to a paste. The circular sweep of 
the muller will, as it hs^ b^en said, have a tendency to spread 
the paint, and even to drive it ofi the slab ; therefore when 

E.M.M. FF 
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any portion of it is rather near the edge, the palette-knife 
should be used to bring it all in the centre of the slab, jready 
for further grinding. 

Paint not required to dry very quickly, or say before about 
twenty-four hours, should have a little turpentine and about 
double the quantity of oil added . Paint mixed in this proportion 
will look bright when dry, and have a good lustre. 

If it is of importance that the paint should dry quickly and still 
have a bright appearance, it should be mixed with turpentine and 
gold size should be added afterwards. A paint to ^ in twenty 
minutes or half-an-hour, must be mixed with turpentine and with- / 
out oil. Wlicn dry this paint will have a dead, lustreless appear- 
ance, and will require a coat of varnish afterwards to make it look 
as it ought. This is a method often adopted for iron* work. All 
paint should be rubbed through a fine wire sieve or a piece of 
canvas to remove any lumps before it is applied. 

Driers. — ^A little patent dryer added to either of the mixtures 
.will make the paint dry quicker, (rold size also causes paint 
to dry very quickly. The ordinary dryers moSt in use are sugar 
of lead, litharge, and white copperas. Red lead is also an excel- 
lent dryer, but this from its colour dmnot be used with all paints. 
Sugar of load is the most expensive, but it is also tfle best. It is 
better not to mix dryers with delicate colours, because the tints 
are often affected by their introduction. A good drying oil is 
made by adding*two ounces of litharge to half a gallon of linseed 
oil. The oil should be allowed to boil slightly until no scum is 
thrown up to the surface ; it must then be allowed to cool, and 
poured in a bottle for future use. 

Brushes. — ^The brushes used by the house painter are distin- 
guished as “ brushes " and sash tools," the larger brushes 
being included under the former title, and the smaller ones 
employed in painting sashes, mouldings, and other small work 
under the latter ; the larger brush is used to spread paint over 
brdad, flat pieces of wood, such as the styles, rails, and panels 
of doors, over which it can be passed very rapidly. 

A large dusting brush is used for removing all dust from work 
prior to the applicatiim of p nnt. The hair of this brush is 
longer than that of the ordinary paint brush, which is 
made in three sizes, and either round or oval in form. The 
brushes are made of bristles set iu wpod, bound round with string 
or copper wire. In the \^ood the conical handle of the brush is 
also fixed. The oval brushes are said to be preferable to the 
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round brushes, because they require less working to get them into 
a suitable shape for spreading the colour smoothly and evenly. 
To hasten this desired end, painters will often use a round paint 
brush in the place of a dust brush, until it has been brought 
into decent working order. The sash tools are made in a number 

of sizes, and are bound with string, or encased with tin. 

• « 

. Painttng New Work.— In painting new work different methods 
from those adopted ii# repairing old work are followed. Before 
beginning to paifit new work, all projections, such as lumps 
of glue, etc., must be cleared away. Then all the knots m 
the wood must be killed with knotting, to prevent Jthe turpentine 
in the knots from oozing out and spoiling the appearance of the 
painting when finished. The amateur is advised to buy the 
*' patent knotting,” which may be had of the oil and colourman 
ready for use. Tliis dries and hardens very quickly. Then the 
priming, or first coat, is put on. This is made of white lead, 
with dryers, and a little red lead to harden it. It is made very 
thin with oil, as unpainteef wood or plaster absorbs the paint 
very readily. Sometimes new wood has applied to it a coat of 
cUar~colc, which is a mixture of size and a little whiting. The 
suction of the wood is stopped by the dear-cole, but the af tcr-coat 
of oil paint does not adhere to the work as closely as it does when 
the wood is properly primed. Clear-cole, however, is useful on 
old and dirty wood which has never been painted, and on which, 
especially if greasy, oil paint would not dry. 

As soon as the priming is dry, all holes made by punching in 
the heads of nails, cracks, etc., must be stopped with putty. It 
is useless to att Anpt to do this before the priming has been applied, 
because putty will not stick to wood unless the wood has been 
painteTd. After this has been done, the second coat of paint may be 
applied; and for new work this should be made up chiefly of oil, 
because oil is most efficient in stopping the suction of the wood ; 
then a third, and even a fourth coat, may be applied. When la5ring 
on the colour, in the earlier coatings the brush should be passed 
downwards and upwards, and in every direction, to spread *the 
colour evenly and work it well into the wood. Finally, the brushy 
should be drawn up and down, or backwards and forwards, as 
the ease may be, in the direction of the grain of the wood, taking 
care to leave no marks of the hairs of the brush. In painting a 
door or any piece 'of work in which part is sunk and part raised, 
the mouldings or any head-work should be painted fiigt with a 
sash tool, and then the panels, styles, and raib with a brush. No 
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coat should be laid on a previous coat until that coat is perfectly 
dry and hard ; and before beginning to paint any work, every 
particle of dust that may have settled on it should.be carefully 
removed with the dusting brush. 

Palntliig Old Work.— In painting old work the process is 
somewhat different ; -but in t^. as in the case of new work, the 
successive steps of the operation will be described in detail from 
beginning to end. / 

When about to re>paint old work, aU dirt and projecting pieces 
must be carefully removed, and if the paint appears greasy it 
should be washed with turpentine. Whenever patches of paint 
have come away through sun blisters or other causes, the bare 
parts must be painted ever with a coat of priming. All defects 
must then be stopped and made good with putty, when the new 
coat may be applied. 

When paint appears rough, especially in the case of patches 
in old work that have been Yetouched, the surface, when dry, 
should be rubbed down with fine glass paper or pumice until 
the roughness has disappeared. All paint that appears loose 
round the blister-marks should be scraped away with a knife 
before the putty is put on. hoi; cleaning old greasy smoke- 
stained paint, lime wash or soda water may be used. This kills the 
smoke or grease, on which oil paint would never dry and harden. 
Some will put a coat of weak size over the smoke and grease ; 
the paint will dry on this, but is very likely that the under coat 
will soon crack and peel off. 

The composition of the paint that is applied to old work, and 
indeed to wood generally, must depend upon thei style or manner 
in which the work is to be finished. The first coat after the 
priming on new work should be paint in which the oil predominates 
over the turpentine ; but for the first coat for old work the tur- 
pentine should be in excess of the oil. Paint mixed with oil in 
excess will presept a glossy surface when dry, but paint mixed with 
turpentine in excess will present a flat appearance. Therefore, 
when a glossy surface is required it is necessary that the imder 
coat should be paint mixed .with turpentine, the final coat being 
mixed with oil ; but when the finishing coat is to be flat,*’ as 
it is technically called, it must be mixed with turpentine and 
be laid over an under coat mixed with oil. 

Removing Old Paint.— It is not desirable to keep spreading on 
coat after coat of paint on old work. It is better when the 
successive coats of paint have become very thick, to remove 
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the paint entirdy and get dovm to the hare \*od. There are 
various modes of removing paint. The professional painter 
does it by, the agency of heat, appl3nng a flame to the surface of 
the paint ; the heat soon softens^ the colour, and it may then be 
scraped away with a knife. (See* PL XXIX, Fig. 4.) 

The amateur who does not possess the special apparatifS neces- 
sary in this method may save him^lf the expense of purchasing it 
by adopting one or other of the following modes, (i ) Make a very 
strong solution of coihmon washing soda, and apply it to the 
paint with a bn&h until the paint can he scraped away. (2) 
Slake 3 lb. of quick lime in water, and then add to tliis i lb. of 
carbonate of potash and sufficient water to bring the whole te 
the consistency of thick cream. Apply the preparation with a 
brush, and leave it on the paint for from eighteen to twenty-four 
hours, when it will be found that the paint is softened and may 
be easily scraped off. 

During recent years, several patent “ paint removers *' have 
been placed upon the market, and these are very extensively 
used by professional workmen. These agents are very efficient, 
and as they will r*emove quite a thick coat of old paint in a few 
minutes, are specially useful where time is an important con- 
sideration. There are two (lasses of them, one of an alkaline, 
and the other of a spirituous character. The first kind, which is 
a paste-like substance, is applied with a fibre brush to the old 
paint which in a short time becomes softened, and may then be 
scraped off. Any alkali which remains after the process, is 
neutralized by washing over the surface of the wood with weak 
acetic acid, and when this has been diied off the new coat of 
paint, may be applied. The second kind is a clear liquid which is 
still quicker in its action. It is applied in a similar manner, and 
after the removal of the paint the surface of the wood is cleaned 
with a piece of rag dipped in benzine. The great advantage of 
this class of paint remover is that the surface of the wood is not 
discoloured or affected m any way, and, as no water is used, 
there is no risk of spoiling the work by raising the grain. IJoth 
kinds of these solvents are obtained in small quantities such 
as may be required by the amateur, and full directions for theii^ 
use are given by the manufacturers. 

• 

Painting on Plaster. — A greater number of coats of paint are 
required on plaster than on wood, because plaster will absorb 
more oil than wood will. Thus, if '"three coats of paint are suffi- 
cient for wood-work, four and sometimes five coats will bo wanted 
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for plaster. Less paint is of course required when the plaster 
has had time to d^ and harden properly, and indeed no paint 
should be put on plaster before it is perfectly dry. 

In painting plaster, the first coat should consist of white dead 
well thinned with oil, and having a little litharge added to it to 
ensure its drying quickly. The second coat should befdtogether 
similar in character. The plasller will now be saturated with oil 
to some depth below the surface, and to the third coat may be 
added some turpentine, and some of the ^lour with which the 
walls are to be tinted when finished. The fohrth coat should 
consist of paint of a darker shade than that to be used for the 
finishing coat, mixed with equal quantities of oil and turpentine. 
The last coat should be mixed with turpentine only, and a little 
gold size to harden it and to promote quick d^ng. This coat, 
which is called the " flatting," because it dries without gloss, 
should be somewhat lighter than the selected tint, because it 
will dry darker. In painting plaster, every successive coat 
should be allowed to dry thoroughly and remain for some da3r3 
before the next is put on ; the last coat but one, however, should 
not be allowed to stand more than two days bfifore the finishing 
coat is laid over it. 

« 

Re-paintlng a Bath. — ^The first thing to do is to thoroughly 
dean the bath by scrubbing with hot water hnd soap, afterwards 
sluicing it out with cold water. To render the old surface 
quite smooth, it should be rubbed down with fine glass paper 
or powdered pumice stone. If it has been chipped, care should be 
taken that the sharp edges are ground off. If a really good finish 
is required, it may be necessary to remove the 'old paint ; for 
this purpose the patent paint removers, to which reference has 
been made (p. 453), will be found excellent. After the prodtes of 
glass'papering adl dust should be carefully removed, and the 
surface wiped over with a dean rag and turpentine so ^ to 
remove any final'traces of grease or dirt. The best paint to use 
is eij^her white lead or zinc white, mixed without oil, and thinned 
with turpentine to which a small quantity, about a tablespoonful, 
*of gold size, has been added. ITiis will dry " flat," i.c., without 
gloss. The paint should be mixed much thinner than ordinary 
oil paint. If desired, it may be tinted blue or green by addingva 
little of the colour required, as described in the section dealing 
with colour mixing. The surface of the bath should be quite 
dry before the paint is applied. To obtain the best results the 
bath should have three coats, andsuffident time, about zo or iz 
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hours, should be allowed between each coating for the paint 
to dry quite hard. The varnish used to produce the gloss must 
be the special bath varnish made to resist hot water. It should 
be applied uniformly, and as thinly as possible, and when the first 
coat is quite dry a second coat should be given. After the last 
coat is dry the bath must not be^ used immediately, but a few 
days allowed to elapse for the varnish to set. The' bath should 
then be filled with cpld water and gradually warmed up by 
allowing hot water to flow in whilst the cold runs out. T&s is 
in order to prevent the cracking of the surface through sudden 
exposure to a high temperature. Afterwards, the surface of the 
bath will stand all ordinary temperatures. * 

Many excellent bath enamels are now on the market, but as 
they are dften thick and difficult to apply, they are more suitable 
for the professional painter than for the amateur. 

Painting Venetian Blinds. — The tapes should be first taken off 
and the blind pulled to pieces. Each slat should then be thor- 
oughly scrubbed, rinsed in cold water and dried. > coat of 
paint should then be given in the manner described in the section 
. on rc-paini ing old work. When the last coat of paint is dry, the 
work should oe varnished. •The chief point to which attention 
should be given is the selection of a colour which will harmonize 
with the colour of the surroundinp. Light greys, blues and greens 
and buffs will generally be found suitable, but discrimination 
should be used even with regard to these. 

How to keep Paint. — The amateur may find it necessary to 
do his painting? work at intervals, often far between. Paint 
left irf the pot for some length of time, he will discover, much 
to hirf annoyance, on resuming work, is too hard and thick 
to be used. The addition of some oil and turpentine may 
save a little of it, but it will neither work pleasantly, nor, 
indeed, be worth using. ‘Whenever paint must be put aside, a 
little cold water must be poured on the top. This prevents the 
evaporation of the oil, and keeps the paint liquid for future*use 
by excluding the air and preventing its action in drying and* 
hardening the oil. 

Care of Brushes. — ^Similarly, brushes not in use should have 
the bristles kept under water, that they may remain soft and 
flexible. It is better, however, when the amateur painter does 
not know how long it may be before he uses his brush again, to 
wash ^e colour well out of it by means of a little turpentine, and 
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then to allow the brush to dry. When kept in water for a long 
time, the constant soaking will rot the string and the bottom of 
the wooden handle to which the bristles are attached, and on 
recommencing painting, the brush may snap off short. 

Terms (or Combinations o( Coats. — The meaning of certain ex- 
pressions used in painting, and the terms used for certain com- 
binations of coats given in painting, and the various kinds of 
coats that each term implies are as follows — 

(1) dear-cole and Ftmsh. — ^Stop defects leith putty, clear- 
cole and finish with oil to colour as directed. 

(2) Two in OtL — ^First turpentine colour, and second 
finish oil colour. 

(3) Two Coats in Oil and Flat. — ^First turpentine, second oil 
and third flat. 

(4) Three Coats in Oil. — First oil, second turpentine, and finish- 
ing oil. 

(5) Three Coai^ in Oil and Flat. — First oil, second turpentine, 

third oil and flatting. * 

(6) Four CoaU m Oil. — Oil priming, oil second coat, turpentine 
third, and oil finishing. 

(7) Four Coats in Oil and Flat. — Oil priming, oil second, 
turpentine third, oil fourth and flatting. 

Colouring Substances. — It will be useful to mention the various 
pigments or colouring substances used to produce different simple 
colours, and to follow these with a list of colours that axe produced 
by combinations of two or more of these pigments. White lead 
is mixed with all colours to tone them down and pt:oduce different 
shades, hues and tints. There are, however, other mineral 
whites capable of supplying the place of white lead, which have 
the advantage of being non-poisonous pigments ; it will be 
convenient to classify each set of colouring substances, whether 
mineral or othenwise, under the colour»which it yields when pro- 
perjy mixed. 

Table of Simple Coloubing Substances. 

{1) Whites. — ^White lead. Zinc (3) Yellows. — Chrome Yel- 

White (oxide of zinc, non- low, Naples Yellow, King's 
poisonous). Yellow, Orpiment, Massicot, 

(2) Blacks. — Lamp Black, Yellow Ochre, Raw Sienna, 

Ivory Black, Blue Black, YeHow Lake. 

Vegetable Black. (4) Reds. — ^Vermilion (crim- 
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'son and scarlet), Carmine, ( 6 ) Prussian Blue, 

Cochineal Lake. Madder Lake, Cobalt, Ultramarine, French 
Red Lead or Minium, Indian Ultramarine, Blue Verditer. 
Red, Venetian Red, Spanish ( 7 ) Greens. — Verdigris, 
Brown, Purple Brown, Orange Schcele'sGreen,Emerald Green, 
Lead, Burpt Sienna. Green Verditer, Italian Green, 

(5) 7?y<w»s.~Umber (burnt Saxon Green, • Brunswick 
and raw), Vandyke Brown, Green. 

York Brown. • * 

Table of Compound Colours produced by Hixing Simple 

Colours 

Straw Colour. — Chrome yel- vermilion, Indian red, or purple 
low and white lead. brown. 

Lenion Colour. — Chrome yel- Sky Blue. — White lead, Prus- 

low and white lead ; more of sian blue, and a little lake, 
the first than in straw colfvir. Olive. — Black, yellow, and a 

Orange. — Chroiiy* yellow and little blue ; or yellow, pink, 
vermilion (bright), yellow lamp black, and a little ver- 
ochre and red lead (duller)., digns. 

Buff. — White lead and yel- Chestnut. — Light red and 

low ochre, , black. 

Cream. — Same as for buff, Salmon. — Venetian red and 

but with more white. white load. 

Gold. — Chrome yellow with a Chocolate. — ^Black with Span- 

little vermilion and white lead ; ish brown, or Venetian red. 
or Naples yellQw and realgar.. Sage Green. — Prussian blue, 
StOMe. — ^White lead and ycl- raw umber, and a little ochre, 
low ochre, with a little burnt with a little white, 
or raw umber. Olive Green. — Raw umber 

Stone (grey). — ^W’hite lead, and Prussian blue, 
and a small quantity of black. Pea Green. — White lead and 
Drab. — Wliite lead, burnt Brunswick green ; or white 
umlx»r. and a little yellow ochre lead, Prussian blue, and s»me 
(warm) ; white lead, raw um- chrome yellow, 
ber, and a little black (cool). Pearl Grey. — White lead, with* 

Flesh. — Lake, white lead, a little black, and a little Prus- 
and*a little vermilion. sian blue or indigo. 

Fawn. — Same as for flesh Silver Grey. — Same as for 

colour, with stone oclirc^in- pearl grey, 
stead of lake. * Grijy.— \Vliite lead and a 

Peach. — ^White lead, with little black. 
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Lead . — ^White lead with black with Prussian blue and a little 
or indigo. lake. 

Violet. — ^Vermilion, white Lilac . — Same as for French 

lead, and indigo or black. grey, but with less white. 

Purple . — ^Violet as above, Oak . — ^White lead with 3^1- 

with the addition of a rich, low ochre and burnt umber, 
dark red, or* colours for Frencli Mahogany . — A little black 

grey. with purple brown or Venetian 

French Grey . — ^White lead red. o 

In addition to the above it may be said that greens of all shades 

may be produced by the admixture of the various blues and 
yellows. But, as it has been said, the amateur who is not dis- 
posed to mix his own colours may procure any kind of green, and 
any or almost any of the colours above described ready mixed 
for use in handy little tins or cans at no more cost than he would 
have to pay any oil and colourman for mixed colours. 

Oralning and Marbling. — These bcanche^ of decorative work 
will scarcely be attempted by the amateur. Either, when badly 
done, is very unsatisfactory, while to do graining and marbling 
well requires considerable taste and, artistic skill and many years 
of practice. Graining is the painting of a common wood to 
imitate a more expensive one. To do this the colour for the 
^ound which is some light colour, generally buff or stone colour, 
is first laid on and allowed to dry. When thorouglily dry and 
hard, a coat of darker, rather slow drying, paint called the 
overlay, is laid upon the light ground, and while this is wet the 
surface is diversified by drawing combs of leather or metal and 
graining brushes over it. These take off some of the ‘‘dark- 
coloured paint, and expose the light ground colour. 'When 
properly done it has a very good effect, but the amateur, unless 
he has a natural talent for painting, will find that the chief diffi- 
culty in graining is to do it propcrljk 

The leather and metal-gra)ning combs with which graining in 
imitation of any kind of wood is done, may be bought at com- 
paratively low prices of any oil and colourman. The amateur, 
^indeed, may make hir^ own leather combs, as they are nothing 
more than pieces of fairly stout leather, notched on the fdge. 
Of course different widths of teeth are required for different kinds 
of graining. Graining rollers are made for imitating various 
kin^ of wood, but when these are psed the effect produced b 
more monotonous than wh(*n the graining is done by hand. 

For different kinds of wood different coloured grounds are used. 
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For example, for dark oak a ground of yellow Venetian ochre, red 
and white lead is used ; for dark wainscot oak, chrome yellow, 
yellow ochre and white lead ; for light wainscot oak, yellow ochre 
and white lead only. The tints to be laid over the ground are, for 
dark oak, Vandyke brown and raw sienna, and for Ught oak, burnt 
umber, ^ely ground, and raw sienna, mixed with turpentine and 
linseed oil in*equal parts, and a littlo patent dryers. This overlay 
must be laid on evenly and smoothly, and the streaks and mark- 
ings produced by wiping parts of this colour away with the combs 
already mentioned.* The light smudges intended to represent 
the medullary ra}^ are made by wiping away the colour with a 
piece of rag or wash leather. Grained work when, dry must be 
varnished. 

Marbling, speaking of the commonest kind only, is not so 
difQcult as graining, although to the imitation of verd-antique, 
jasper, malachite, sienna, porphyry, etc., the same remarks 
apply that have just been made on graining. Common kinds 
of marbling are those usually known as white marble and black 
and gold marble. For the fifst kind, the surface to be marbled 
must be painted ’R^hite ; for the second, it must be painted 
black. On the white surface, veins and streaks of black and 
grey must be put on with a camcl-hair pencil ; diversity may be 
given to these streaks and veins by the use of a feather from a 
fowl’s wing, just as it fs, or notched to produce various markings. 
On the black ground veins of white lead, yellow ochre, and burnt 
or raw sienna must be made by the same means. The spaces 
between the veins should be thinly covered with grey or white, 
diversified with veins of a stronger and more decided white. 
Instead of a bladk ground a yellow ground is sometimes put on, 
which is diversified by broad, strong streaks of black. While the 
black is* still wet, veins are drawn in it with a sharp-pointed stick, 
which removes the black and exposes the yellow ground below. 

Distempering. — ^DistempeKng is done with colours prepared 
with size very much in the same way as whitewash, indeed, 
wtfitewashing, as well as all painting done in size is called dis- 
tempering, Tlie difierence between painting in oils and dis- 
tempering is just this, that in the former the colouring matter is 
mixed, with oil and tu^ntine, while in the latter it is mixed with 
size and water. Callings are usually painted in distemper be- 
cause a lighter effect is produced than when oil colours are used. 
Scene-painting is done in distemper, but in this the colours are 
laid on canvas, or some similar material. Distemper as applied 
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to house-painting may be laid on wood-work, but it is not likely 
that it will stand long, for whitewash, when put on wood, soon 
dries, chips, and peels off. Generally speaking, distemper is 
applied to plaster only, and then the first thing to be done is to 
stop the suction or absorbing power of the plaster. Sometimes 
this is effected by giving the plaster a couple of coats of oil paint 
before the, di-teniper is put* on. This lends a richness to the* 
colouring, but tliis has the bad effect of increasing condensation 
on the walls in cold damp weather. »Tlie moisture thus con- 
densed will ultimately trickle down the waM in little streams, 
and stain and otherwise injure the distemper. 

The absorbency of the plasttT is stopped by mixing about lo 
lbs. or 12 Iba. of good whiting with water to the consistency of 
paste, and then adding to it enough size to bind it with about 
two ounces of alum, which hardens the distemper, and helps it to 
dry out solid and even, and two ounces of soft soap dissolved in 
water. These ingredients must be well mixed and strained 
through a coarse cloth, or a metal strainer. To ascertain whether 
enough size has been used, try the distemper on paper and dry it 
before the fire. If there is not enough size the composition will 
be easily rubbed off, but if there is enough it will stand any amount 
of rubbing without injury, except sucli as soils and stains from 
dirty hands. 

Distemper colours should be laid on >^ith a large fiat brush 
in the same manner as whiti'wjush, it is the better plan to close 
the doors and windows while the colour is bt^ing laid on, and to 
throw them wide open as soon as this is done. The exclusion 
of the air during the process of colouring prevents that which i^ 
laid on first from drying too quickly, which t&o often has the 
effect of showing the joinings of the large patches, in wfiich the 
colour is laid on. The admission of the air as soon as the**colour- 
ing is completed causes rapid evaporation of the moisture, and 
renders the whole surface uniform in tint. Of course the colour 
must be laid on evenly and smoothly, and the same consistency 
must be preserved throughout. Attention is nectssary to the 
quality of the size used m mixing colours for distempering. 
Good size may be bought of any oil and coloTirman. 

In making colours (or distempering, a wash must first be made 
of whiting forming a whitewash for ordinary purposes. The 
size must then be melted and added when warm, to bind it. 
Then add sufficient colouring matter to bring the wash to the 
tint required, using, for pink, rose pink ; for salmon, Venetian 
red ; for lilac, a little indigo and rose pink ; for light grey, lamp 
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black ; for French grey, Prussian blue and lake ; for blue, Prussian 
blue, indigo, or cobalt ; for green, emerald green, or Prussian 
blue or indigo, and a little chrome yellow or yellow ochre ; for 
yellow ochre, to which a little Venetian red must be added 
if a warm tint be wanted ; for drab, burnt or raw umber. 

Stencilling. — Walls and ceilings coloured in distemper are 
mutably ornamented by stencilhng. The pattern is cut in thin 
sheets of metal, or in stout paper ; the perforated plate, whatever 
may be the material of which it is made, is then laid against the 
wall, and a brush charged with colour is passed over the openings. 
The pattern is then removed quickly and carefully, and the 
design appears imprinted on the wall. In removing the plate 
care must be taken to remove the card by a direct forward 
motion, lifting it from the wall and not sliding it off, as otherwise 
the sharpness and clearness of the outline will be destroyed. 

Staining and Varnishing. — Staining and varnishing is preferable 
to painting for some wood*v9orkin the interior of a house and for 
exterior work undtr some circumstances, partly on account of 
the case with which it is done, and partly on account of 
the durability of this mode ol^ finishing wood- work, owing to the 
hard surface which is imparted to it by the varnish. Re-painting 
is rendered imnecessAry, and the work never requires to be re- 
stained ; the old coat of varnish may be cleaned, and when the 
surface appears to want freshening up a new coat of vamish 
may be applied. 

'I'hrce distinct operations are comprised in the process of 
varnishing . — filst, staining ; second siztng ; and third, var- 
nishing. The wood should be rendered as smooth and even as 
possible with the plane, and aU knots covered, and nail-holes 
filled by mixing a little of the stain with plaster of Paris till it 
assumes the consistence of paste ; sappy portions of the wood 
should be damped with wkter. The stain may*then be laid on 
plentifully with a brush ahng the gram of the wood. , 

When the wood is thoroughly dry, it must be twice sized, using 
each time a very strong solution of size in the proport ton of i lb. 
to a gallon of water. The amateur is cautioned against using 
size stronger than this, and he must not work his brush up and 
down when charged with size, for this, when the size is too strong, 
often produces a lather on the wood. It is best to apply size 
warm, and work the brush* in one direction only, from top to 
bottom or from one side to the other, as may be necessary. If 
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an interval of twenty-four hours be left after staining, before 
sizing, the colour is softer and richer. As the resulting effect 
depends mainly upon the grain of the wood, well-seasoned wood 
of beautiful figure and variety in the grain should be selected 
for choice work. When the second coat of size is thoroughly 
dry the work must be varnished. Exterior work should be sized 
once and yamished twice ; and for rough work, boiled oil may 
be used instead of varnish. 

Different stains can be mixed to obtain a modification of their 
respective colours, and they may be diluted with water to produce 
light shades. One coat of walnut stain upon the best pine pro- 
duces a good,.resemblance to the very best English walnut, and 
two coats to the deep-coloured foreign walnut, under this stain 
the piqe grain showing the dark streaks characteristic of walnut- 
wood. Where a great depth of tint is required, as in imitations 
of Spanish mahogany, two coats of these stains may be applied 
before sizing. The white woods, such as ash, beech, bird's-eye 
maple, elm, and American birch, owing to the greater boldness 
and variety of their grain, present, when stained, a richer appear- 
ance than any of the coloured woods. ♦ 

In all operations of painting, staining, varnishing, etc., it is of 
the greatest importance that everything used, whether slab, 
muller, knife, or brushes, should be kept thoroughly clean. Direc- 
tions have already been given for keeping paint and brushes from 
the hardening action of the air, by covering the former with, 
and immersing the latter in, cold water. This plan should always 
be followed when but short intervals elapse between successive 
usings of the paint and brushes. When the painting is finished, 
and the brushes are to be laid aside, they should be cleaned im- 
mediately after using, and while the paint is still moist^ then 
little difficulty will be experienced in cleaning them ; but if left 
until paint or varnish is dry and hard, it will be both a trouble- 
some and an unpleasant job to get them to a proper state. Brushes 
should never he allowed to harden.' If paint brushes cannot 
be cleaned just after use, they should be kept in water until it 
is convenient to clean them properly. If cleaned whilst moist 
a little soap and water will make them as good as new. They are 
sometimes kept with the hair imbedded in a lump of grease, to 
prevent them from getting hard. 

The same precautions must be observed with regard to the 
brushes used in varnishing as for painting. If put away wet 
with varnish, after remaining unused for a day or two they will 
be hard and utterly useless ; they must therefore be well washed 
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immediately after and will then be in proper order when 
again wanted. 

Polishing. — ^Polishing Very greatly improves the appearance 
of articles made of any fancy wood or stained work. There are 
many different sorts of polish ; but those for which recipes are 
given below* will be found to answer the amateur's purpose in 
TMsery way. 

French Polish. — ^i) Ptench Polish. — Spirits of wine, i pint ; 
gum sandarac, i oz. ; gum lac, I oz. ; gum shellac, ^ oz. Bring 
the mixture to a gentle heat ; frequently shaking it until the 
gums are dissolved. ’ 

(2) Naphtha polish. — Wood naphtha, J pint. ; orange shellac, 
I oz. : dragons’ blood, i oz. ; benzoin, i oz. Prepare in the 
same way as French polish. 

(3) Shellac polish. — Orange shellac, i oz. ; spirits of wine, i 
pint. 

The method of applying these polishes is the same for all. A 
flannel rubber is mg.de and dipped in the polish, and a jaece of 
fine and old linen is then put t/ver the rubber. When the polish 
oozes through the covering dip the pad into or slightly moisten 
it with linseed oil. Another way is to strain the linen over the 
flannel pad, and then ^o moisten the hnen with a drop or two of 
the polish, and a drop or two of oil. 'Ilw* pad should be lield in 
the right hand, and the linen strained tightly so that the pad 
may present a rounded surface. Apjdy the pad to the surface 
of tlie wood in a series of light strokes marie by a circular sweep 
of the hani-l untij the surface is nearly dry, when the pad should 
be pas'itd up and down in the direction of the grain of the wood. 
Wlien ilie rubber is dry some more polish and oil must be put 
upon it in the same manner as before and the rubbing continued. 
T'lenty of what is generally called " elbow-grease ” should be 
given to the work, and not too much polish. Beginners generally 
lay on a large quantity of polish, but this does* not look well, 
neither has it a permanent effect. » 

No more polish should be laid on than is absolutely necessary : 
the polish should be well rubbed in and finished off with a little 
pure naphtha or spirits of wine, whichever happens to be the 
spirit "that is used in the polish. 'J'he spirit should at be 
laid on very gently and with great care, otherwise it w'ill dissolve 
and remove the polish already laid on ; but if pro|>er care is 
taken its effect will be not only to give the polish a better gloss, 
but to render it more lasting. Some woods absorb a great deal 
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of polish. In order to prevent this absorptioi^i bodying-in coat of 
gold size is given before the application of th^ polish. When polish- 
ing mahogany or other ornamental or coir lired wood, should there 
be any inequities or faults in any conspicuous part of the object, 
fill them up with stopping, consisting of plaster of Paris mixed 
to the consistency of cream with water, tinted with staining or 
colouring matter correspondfhg with the colour of* the article 
that is to be polished. A mixture of putty, consisting of finely- 
pounded whiting and painters* drying ‘’oil qpd some colouring 
matter, will do quite as well. For large holes a composition of 
beeswax, resin, and shellac is found very useful. 

Gilding. — Gilding may be described as the art of covering any 
substance or a portion of it, such as wood, plaster, leather, and 
paper with thin leaves of gold with the aid of gilders* size. It will 
be necessary here to describe briefly the materials used in gilding — 
that is to say, the gold leaf and gilders* size ; the tools by means 
of which the leaf is applied to the surface to be gilded ; and the 
processes known as oil gilding and water gilding. 

Good gold leaf consists of gold beaten out oy the gold-beater, 
to extreme thinness. Even the best gold is dloyed with silver 
or copper because pure gold is too feoft to be worked between the 
vellum sheets or gold-beater’s skin in which it is necessary to 
confine it during the process of beating. When beaten out thin 
enough for use the gold is placed between the leaves of small 
books about sj in. square, red bole being rubbed over the leaves 
to prevent the gold from sticking to the paper ; each book con- 
tains twenty-five leaves. Inferior descriptions of gold leaf are 
made, which are sold at about half the price of the best, and 
“ Dutch metal ** is sometimes used as a substitute for gold leaf 
in cheap and common work. Dutch metal is copper coloured 
yellow. 

The sizes used by the gilder are ibiown as gold size and fat-oil 
gold size. The’ former is comf^sed of i part of yellow ochre, 2 
of .copal varnish, 3 of linseed oil, 4 of tur^ntine, and 5 of boiled 
oil thoroughly incorj^rated. Before the yellow ochre is mixed 
with the other ingredients it must be reduced to the form of very 
fine powder, and ground up with a little of the linseed oil. Fat- 
oil gold size, is made by grinding stone ochre reduced to u very 
fine powder with old fat linseed oil. This should be made and 
kept for some years before it is used. As it is ground up very 
stiffly so as to present the appearance of stiff paste, it must be 
mixed with a little fat boiled oil before it is used. 
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The tools requireo^ffl gilding are a cnmhion, a knife, a tip, soma 
camel-hair brtlshes. akd some cotton-wool. The cushion is a 
piece of wood about 8 in. long and 5 in. wide, having loops under- 
neath. through one of which the thumb is thrust in order to hold 
it, while the others serve to hold^he knife and cam^l-hair brush. 
The top of the wood is padded with three or four .thicknesses of 
baize or woollei^ doth, over which a piece of wash leather is 
tightly stretched. Along the back and one of the sides is a parch- 
ment ledge 3 in. high, which prevents the gold leaf from bring 
swept off the cushion by any chance current or ppff of air. The 
knife is a long, thin, flexible blade, set in a wooden handle like a 
palette-knife, and is used for cutting the gold leaf into pieces as 
may be required after it has been placed on the cushion. The 
tip is a broad, flat brush of squirrels' hair inserted between two 
pieces of card, and is used for taking up the gold leaf from the 
cushion, and placing it on the size. The camel-hair brush and 
cotton-wool are used for pi^ssing the leaf into hollows and depres- 
sions, and for bmshing away superfluous gold leaf. 

Oil gilding and water gilding are thus distinguished because 
whilst in the former method the object to be gilded is sized with 
glue size, and covered with two coats of oil paint, and one of 
flatting, generally df a red or yellow colour, in water gilding the 
wood IS covered with several coats of whiting and size, until a 
perfectly smooth and substantial coa+ing is produced. Oil gild- 
ing will bear washing with water, and is always of the natural 
colour of the gold, gent rally spoken of a '* dtvid " or " neat " gold. 
Water gildin^will not b( ar washing or wetting in any way ; but 
may ’he burnished to brightness with a burnishing tool of agate. 
Oil ‘gilding cannot be burnished. 

The surface of the material to be oil gilt must be rubbed 
smooth, painted, and flatted. Some sizt must then be strained 
thiough muslin, and a little put on the jialate jind coloured with 
yellow ochre or vermilion ground with it. The surface, or 
sucli parts of the surface as arc to be gilded, must then be efiated 
with size, applied with a stiff brush of hog’s hair. The size mu^t 
be laid on smoothly and in sufficient quantity, but not too thick. 
When the size has hardened sufficiently so as not to come off 
when touched, but meiely^to feel “ tacky," the gold leaf may be 
applied. To gild the surface, leaves of gold must be shaken out, ‘ 
of the book upon the cushion and each in turn must be laid out. 
and flattened and cut in pieces, if necessary, with the knife. 
The tip must then be passed over the hair of the head, to render 
it sli^tly greasy, and applied to the gold, which will stick to 

GO 
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it, and is thi^ removed from the cushion laid on the size. 
When the surface, or such parts of it as* are to be gilded, are 
covered with the gold leaf, it must be firmly pressed into its 
place with cotton-wool or the camel-hair brush, or flattened 
down with a hogs’ hair brush, applied as in stippling— that is to 
say, by dabbing the points of the bristles on the gold. Nothing, 
now remains to be done but rub the gold over lightly with a piece 
of clean wash-leather. When japannem gold size is used instead 
of oil size, the gold leaf may be applied about half an hour after 
the size has b^n laid on, or in about three or four hours if a 
mixture of one-third oil size and two-thirds japanners* gold 
size has been used. 

In water gilding, the surface given to the wood by successive 
coats of size and whiting is covered with gold size made ci 
American bole, a little white wax, and some good parchment size. 
The size must be allowed to dry, and then clean water must be 
applied to it with a soft brush, and tfie gold laid on the wetted 
surface. The leaf will adhere immediately to the size. When 
laid on, it has the dead appearance always shown by oil gilding, 
but any portion of the gold, or the \ftiole of it, may be burnished 
to bnghtness by rubbing it with an agate burnisher. Frames 
gilt in this way cannot be regilt by this mode of gilding without 
removing the coatings of size and whiting, and going over the 
whole process again from the very beginning. It must be remem- 
bered that water gilding will not bear washing, and must be 
protected in summer time from fly stains, etc. fhe gilding of 
small articles has been greatly facilitated by the production of 
gold paint which is obtainable of colourmen. Tl^ consists of 
bronze powder mixed with some transparent vehicle which holds 
the particles together and causes them to adhere to the ground- 
work. When applied to any surface such as that of a picture 
frame it dries wfth all the appearance of gold leaf. In using 
these? paints every care must be taken to see that the surface is 
cle an. When one bronze paint is applied over another it often 
turns black in a very short time, ibis is due to the difference in 
the chemical composition of the medium used in mixing the 
'* paint." All old surfaces should be first rubbed down with fine 
sandpaper and then painted over with patent knotting or zinc 
white paint to which a little yellow has been added. When this is 
dry the new gold paint may be applied,* and if of good quality will 
retain its brightness for a consid^able time. 
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CHAPTER XI 

PAPER-HANGING, AND HOW TO DO IT— GLAZING, OR 
WORKING WITH GLASS 

. • 

I N describing the plant required and the method 'to be followed 
* in paper-hwiging, there are certain points to be considered which 
may be set down as follows : firstly, the wall or ground-work 
-»on which the paper is to be hung, and the modes of preparing it 
to receive the paper ; secondly, the tools that are necessary ; 
thirdly, the method of hanging paper ; fourthly, Various modes of 
treatment by which the appearance of paper-hangings may be 
improved ; and, fifthly, how soiled wall-papers may be cleaned, 
or at all events freshened in appearance. 

Wallpapers. — But before entering on these points, let us see 
what wall-paper is and how it is printed, or, technically speaking, 
“ stained," the different descriptions of wall-papers, the use of 
borders, and the thoice of papers for decorative purposes, which 
vary considerably in quality, design, and colour. There are two 
kinds of wall-paper used in 'paper-hanging, one being of English 
and the other of French manufacture. The French paper may be 
distinguished from "English papers by their narrow width, the 
English papers being 21 in. wide and the French papers only 18 in. 
Again, a " piece " of English paper Is 12 yards long, and a piece of 
French paper about 9 J yards, the former covering 7 square yards 
or 63 ft. superficial, and the latter 4i square yards, or 41 
square feet. Approximately, therefore, where two pieces of 
English paper are required, three of French will be wanted at the 
very least, and in practice this will be found not to be enough. 

How to Measure a Room lor Papering. — The pattern on wall- 
paper does not come qui^ out to the edge, so tl;iat in measuring a 
room for paper it must be remembered that 21 in. in English 
papers and 18 in. in French papers is the absolute net width of 
the pattern itself ; the actual roU of paper is wider than this. Ti> 
measure a room, cut a short rod or stick 2i in. in length, and pass 
Vt qver the four walls of the room, beginning in one corner and 
ending in the same, omitting only to measure the width 0/ ttte window 
and the door with the rest of the room. This is a simple and useful 
method for ascertaining Jthe quantity required approximately, 
for the part that is allowed lor the fireplace by this mode of 
measurement will, generally speaking, be enough to cover the 
space above the door, and above and below the window, and 
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occasionally there will be dwarf cupboards in recesses, making 
spaces where no paper will be required. 

To give an example of this mode of measurement, supposing 
that the room is i8 ft. by 15 ft., the whole circumference of the 
walls will be <66 ft., and suppoitng the door and two windows to 
measure, the One 3 ft. 6 in., and the others 3 ft. 9 in. each, will 
have to be reduced by ii ft., showing a spade of 53 ft. to be covered 
with paper. Measurement >\ith the 21 in. rod will show, 
that thirty-two breadths of paper are required — ^that is to say, 
thirty-two strips of paper 21 in. wide. On the length of the 
strips, then, mQ depend the quantity of paper required. Sup- 
pose ^at the height of the wall between the skirting-board and 
cornice is 9 ft. ; then as the “ piece ** of paper is 36 ft. long, it will 
cover four breadths ; and as tliirty-two breadths have to be 
covered, eight pieces of paper will be required. Had the height 
of the wall between skirting and comi^ been 10 ft., then a piece 
of paper, approximately speaking, would only cover three and a 
half breadths, and a little more than nine pieces would be required 
and so on. Another method is to measure the arcumference of 
the room, making allowance for doofs and windows, and having 
ascertained the number of feet, multiply th\s by the height of 
the room and divide by the number of square feet in a piece of 
paper. Thus, taking the room as before to be 18 ft. by 15 ft. 
and allowing ii ft. for doors and windows, and taking the height 
of the room to be 9 ft., between skirting-board and cornice we 
have : • 

18 ft. + 18ft. + 15ft, + 15ft. (length of 4 sides of room) - ii ft. (allow- 
ance for door and windows) x 9 ft. (height Ixaween ceiling and skirting) 
H- 63 (no of square Icct in piece of paper). 

Or 66- II X 9 -I- 63, or 55 X 9 + 63 — 8 pieces, or a tririe more, as 
before. 

But in wall-papers, as in all other kinos of material, there must 
be waste, and the waste will Icpend partly on the height of the 
room* and partly on the Icngih of the pattern ; this length of 
pattern is shown on one if not on both erlges of the piece by 
pnnted marks that will be readily recognized by the amateur, 
now that their existence and ncaning is pointed out to 'him* 
The smaller the pattern the less will be the waste, because the 
recurrence of the pattern is more frequent ; and conversely, the 
larger the pattern the greater the waste ; but then, again, it may 
happen even with a large pattern that the height of the room 
is such that the paper will cut in such a manner that the waste 
will be small. But it is always customary to allow one piece 
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in seven for waste. When buying papers it is well to have at 
least a piece or two over for repairs, for this will often save the 
necessity of re-papering the room when the paper has been 
damaged here and there. 

WaJil-paper is made in lengthi of 12 yards as ^^scribed, and 
the patterns are imprinted on the paper by means of blocks, 
generally speakfhg, afthough some papers are painted in part 
Jby hand. Common, low-priced papers have the ground of 
the paper, which is either white, pale brown, yellow, or grey, to 
form one of the colours of the design and on this one, two or 
more colours are imprinted so as to form a pattern. In cheap 
papers seldom more than two colours are used, and these are 
generally blues, pu^lcs, greys, and drabs. Cheap papers are 
Trot recommended if the amateur himself is going to do the 
paper-hanging, for they are so flimsy when damped with the paste 
that they wiU scarcely Ix^r handling. A satisfactory kind of 
pattern for gener^ purposes is a small geometrical one, consisting 
of some simple form, a leaf or flower, conventionally treated. 
For staircases, passages, efp., papers in imitation of wood or 
marble arc commonly used, and these can be preserved from 
much casual injur}^ by varnishing. Marble papers are usually 
hung in large blocks, the lines of demarcation, horizontal and 
vortical, being first traced on the wall by the aid of a straight-edge, 
in black or brown. For sitting-rooms satin papers, or papers with 
a glossy surface, are generally used. The papers in which gold is 
introduced aro expensive if the quality is at all good. In cheap 
papert, the gilt, which is probably Dutch metal, soon tarnishes 
and 4 n course of time changes first to a dull copper red and then 
to black. This is particularly the case in the chemically charged 
atmospheres of large towns and industrial centres. 

Preparation of Wall, — ^From the material wifti which walls are 
covered, we may pass on to the wall itself, or the^ound on which 
the paper is to be hung. If the wall be new it will require sizing 
before the paper is put up. If the wall has to be re-papered, it 
must.be stripped of the old paper, though new papers are but too 
frequently hung upon old papers ; a procedure which is certainly 
not cleanly, and is in many cases prejudicial to health, because 
the dampness caused by putting up the new paper often detaches 
the old paper from the surface of the wall, and oftentimes, if the 
paste used in hanging the old paper has been bad, a fungus is 
generated, which spreads over the wall in dark patches of a 
&own or greenish colour. 
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In re-papering a room after it has been occupied by a Mison 
suffering from an infectious illness, on no account should the old 
paper be left on the walls, but it should be carefully stripped and 
the walls washed, and the ceiling coated with limew^h, after the 
old coating has b^ii taken off with clean water. As socfti as this is 
done, the walls may be sized and the process of re-papering may 
be proceeded with. * 

It may happen that the surface of a wall is too damp for 
papering, or that it has not been plastered, or having been’ 
plastered shows spots and patches of damp here and there, 
which would soon take the colouring out of any paper pasted 
over it, and eventually destroy the paper itself. When this is 
the case, the surface of the wall must be either dressed with some 
preparation that will present a surface impervious to damp, 
covered with a framework on which canvas may be stretched, 
and between which and the surface of the wall a current of air 
may be constantly circulating, dryirljj the wall and preventing 
the canvas itself from contracting damp and slK>wing those signs 
that bear unmistakable witness to its presence. 

With reference to curing damp iif walls, various preparations 
for use inside and out have been already given in these pages. 
For internal use on plaster there is nothing b^1ter than a varnish 
made by dissolving shellac in naphtha. The smell is objectionable, 
it is true, but the result is all that can be desired. The liquid, 
when applied with a brush, soon hardens into a dark red solid 
coating, impervious to water, and on which paper may be pasted 
without fear of injury. * 

If the damp parts of the wall cannot be well treated in this 
manner, the wall must be battened ; that is to say, strips of 
wood 2 in. wide and f in. thick, must be nailed to the wall at 
intervals of about i8 in., and over these battens canvas must be 
stretched. To get a surface as uniforfe as possible, the strips 
of c^vas should be sewn together selvedge to selvedge. When- 
ever the canvas crosses a bfitten it should be nailed down to it 
with tin tacks or zinc nails, flat-headed and as short as possible, 
and the joinings of the canvas should have strips of brown paper 
pasted over them to hide the stitches in the seams. The cCnvae 
should be damped before it is stretched on the battens ; it will 
soon dry, presenting a surface as tight and well strained as the 
vellum head of a drum. • 

When the ground-work, whether wall or canvas, on which the 
paper is to be hung is ready, the space to be covered with paper 
may be sized, though this is not essential. The size should be 
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to work the brush up and down too quickly or with too great 
pressure, 4? this has the efiect of making the size latha. ^ 


Paper-hangers*, Tools and Appliances.— The tools absolutely 
necessary for the paper-hanger's work may be summed up as a pair 
of boards connected by liingcs, or, if preferred, simply grooved 
and tongued together, or even joined by dowels, which when 
supported on trestles, form a suitable table on which the strips 
of paper to be pasted may be laid face downwards one above 
another. The amateur need not provide himself with a pair of 
boards and trestles merely for the sake of papering a single room ; 

Kitchen table, or even a dining-table suitably protected, will 
answer every purpose. The boards are portable, and therefore 
useful to the regular paper-hanger, who may not find any suitable 
table at the house to whicD he is going. They are also of greater 
length than most» tables, which is obviously an advantage. The 
amateur must of necessity have a pair of good-sized scissors ; a 
clean pail to hold his paste, ^nd a paste brush, something similar 
to that used for white-washing, but smaller. 


Paste lot Paper-hanging.— Good paste for paper-hanging is 
made of rye flour, mixed to a milk-like consistency with water. 
When put in the saucepan to boil, a little size or glue may be 
added, which will increase its tenacity. This, however, is only 
requiicd when, dealing with stiff or thick papers. It should not 
be used with ingrain papers or “ gold " pafjers. In the former 
case, it causes the colour to fade and in the latter it turns the 
gold black. A little alum may also be added to paste — ^this in- 
gredient has the property of keeping paste sweet and wholesome. 
When boiled the paste sjiould be of the consistency of ordinary 
gruel. » 

Another method of preparing paste is to take ordinary white 
flour, place it in a basin and add a sufficient quantity of water 
to make a stiff batter. This mixture should be beaten up with k 
stick juntil it is quite free from lumps and then thinned with a 
Ifttfc additional cold water. When all lumps have disappeared 
boiling water should be slowly poured in until the paste thickens, 
and it is then light for use. It should never be used while hot, 
but always allowed to stadd for some time to cool. To preserve 
the paste a few drops of oil of doves or carbolic acid may be added. 
Paste must be laid on the paper smoothly and equally with back- 
ward and forward strokes of the brush. Care should be taken not 
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to load the brush with very much paste at one time lest the paper 
should be rendcrc(i too damp, it will somotimt‘s happen 
that through an over-abundance of paste a little is pressed out 
at the edges when the cloth is used to press the paper against the 
wall. Any paste thus making its appearance should be removed 
by means of ta sponge dipped in clean water, but the amateur 
must do his best to avoid smearing the coloprs of the paper. 
The colours will often be started in a slight degree by the in- 
fluence of the damp paste, and if the suHace be smeared the'" 
only thing that can be done is to paste a piece of fresh paper over 
the smear, which, if left as it is, will prove a continual eyesore. 

If the surface of the wall is clean, smooth, and level, all that 
need be done is to coat the plaster or canvas with weak size. This 
is done because paper will stick better to a sized surface than^'' 
unsized plaster or canvas. If the wall has been distempered, 
the coating that it has thus received should be wetted with a 
brush (kpped in clean water and scAiped with a piece of iron, 
such as a plane-iron, having a sharp .«iuooth edge without notches. 
After scraping, the wall may be swept down with a stiff broom. 
If it happens that there are any loose bits of plastering, such as 
may have been produceil by driving nails into the wall, these 
must be removed altogether, and the dcpVessions made good 
with plaster of Paris ; or they may be well sized and pieces of 
thin but strong paper pasted over them. All cracks or holes 
should be filled with plaster of Paris, or have strips of paper 
pasted over them. Time should be allowed for 11 k‘ patches to 
dry so that the plaster may not afftet the bolour of the 
new paper. After this the room may be sized for papering. 
In all cases when a room is to be re-papered it is advisable to 
damp the old paper and remove it entirely. 

Whereto Begin to Hang Paper. — Whtreto make a commence- 
ment in hanging a rriom with paper may be a bit of a puzzle to 
the 'amateur paper-1 jangcr. The general rule is, that the 
paper must be hung from either side of the window round 
the room, the junction being finally effected in some corner of the 
room or some recess where the mismatching of the pattern ,wUl 
not be noticeable. It generally happens that of all parts of the 
room, the chinmey occupies the chief point of view. WTien this 
is the case, it Is desirable that the pattern on both sides of the 
chief central object should be similar. To effect this, find the 
centre of the chimney breast and at this point find the ^KTyieni- 
cular by the aid of a plumb-liiic. Having cut a length of paper 
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s^dent for the purpose, divide it in the centre of the pattern, 
either by making a creast* which will come out when damped, or a 
down the back, and having pasted it fix it to the wall 
so tnat the crease or pencil mark directly coincides with the 
perpendicBl* shown by the plumb-line. Half of the piece 
will then be to the right and hall to the left of tlic" centre of the 
chimney breast.'^ The^edge or edges of fills piece of paper will 
perhaps not, have been trimmed, but the edgi's of succeeding 
"Strips must be trimmed according to requirements, it being the 
rule to let the clean cut edge of all lap joints face^the light. The 
outside end of tlie roll of wall-paper is alwa}^ the part that should 
go uppermost. It is as well to mention this, although in the 
majority of papers the appearance of the pattern itself will be 
^yllicient to indicate it. 

Preparation of the Paper. — The point at which the conimencc- 
ment IS to be made* havingj^een settled the next step is to prepare 
the paper for hanging, hirst it will be well to settle yv'hrre the 
finish is to be made, that is to say. in what inconspicuous place the 
paiHjr advancing fiom both sides is to ni«ct and join ; and to 
provi'tit waste it will be necessary I0 take the meqsuring-rod 
and ascertain how' much of the paper must be trimmed on one 
edge, and how much on the other : m either case, whether the 
commencement be made on both sides of the window, or with a 
central slij) over the fiicplace, the mode of procedure must be 
the same. 

When it has been ascertaine,d by actual measurement how 
mucU paper is required for banging on each side of the piece 
first himg. w lierover it may bl^ whether on each side of the window 
or over the mantel- shelf, proceed to cut the paper. A convenient 
way of doing this is to sit on a chair and unroll the paper till the 
roll rests on the feet. With a fairly large pair of scissors, cut 
off the eflgc on the right-hand side and roll up Ihe paper with the 
left hand as you proceed (see Id. XXI, Fig. i). 'Die end of the roll 
being reached, turn the other edge, proceeding in the same 
until the paper is rolled as it was before the trimming commenced, 
haviag the topmost part at the outer end. It is important to 
femcniber that whichever side is trimmed close to the pattern, 
the oo])osito sine must not be trimmed cIomu than from J in. * 
to J in. of the j^pttern. yiie edge that is not cut close need not. 
in point of fact, be cut at all ; the chief object in cutting it is to 
leave as small an extent of ovoi lapping as possible where the strips 
are joined together. 
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Ingrains, or seU-coloored papers, where there are no guide 
marl^ should be trimmed when the paper is cut into lengths and 
laid on the table. A straight edge, measuring the whole length 
of the table, should be used and a mark made all along with the 
end of the scissors. * 

When the edges are trimmed the next step is to cut the paper 
into lengths suitable to the height of the r 6 om, and this, whether 
the overplus at top and bottom be much or little, must be done,, 
in such a manner that when the second strip is pasted up by the 
side of the firsi* the pattern will join neatly and exactly, leaving 
the least possible traces, if it leave any, of the line of junction. 
The “ match ** is shown by certain marks on the edge of the paper, 
and if it be found that a considerable length of paper be left either 
at top or bottom, or at both, it will be better and more conveniefft 
for the amateur in carrying out the operation of hanging each 
slip fo cut off the surplus paper, leavij^g no more than an inch or 
two at t(^ and bottom beyond the length between skirting aind 
cornice. Cut the paper straight across, which can be easily 
done by aid of the pattern, and cut as many lengths as will suifice 
for one or two sides of the room to l5c^n with. Lay the lengths 
thus cut face downwards on the pasting-boajrd, letting the edge 
of each strip as it is laid down project a little beyond the edge of 
that which is immediately below it. This prevents the paste 
from getting under the edges of the piece below when the piece 
above is being pasted. 

Pasting and Hanging the Paper. — ^As many strips as may be 
required having been laid one on top of another on the board, 
the first strip may be pasted, but a little judgment must be used 
as to the time that may be allowed to elapse before the paper is 
attached to the wall. If the paper be^thin and unsubstantial, 
it must be hung as quickly as possible after the paste is put on ; 
but it be a stout paper, some two or three minutes may elapse 
between pasting and hanging; and a thick paper, especially 
when glazed, may be left even twice as long, to allow the damp to 
penetrate the paper and render it more easy of manipulatiop and 
less liable to be crushed or broken. For easier manipulation ft is 
better to loop up the lower end of the paper, the paste causing the 
pdper to adhere slightly where one part comes in contact with 
another. Then fold back the top and* putting the hands, which 
should be perfectly clean and free from paste, under this fold, 
as shown in PI. XXXI, Fig. 3 , attach the paper to the 
wall, bringing the top upwards to meet the cornice (Fig. 
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4). Cm should be taken beforehand to make a perptn- 
dicular guide line on the wall, or to see that the wood-work 
round the window is perfectly upright, and this will assist the 
amateur in fixing the strips truly ^rpendicular. After attaching 
it lightly fo Ihe wall the plumb-Jne may be applieji to see that 
the pattern is true and vertical, and if all is right release the 
fold, and after letting ihe paper hang straight down hft it away 
from the wall, except for about 6 in. or 8 in. below the cornice, 
and then let the strip go, when it will gently float down into its 
place. , 

The next step is to press the paper against the surface of the 
wall in every part, and for this purpose the amateur must be 
provided either with the special brush generally used or with 
« »clean soft cloth. First of all, the papier must be pressed 
down the middle from top to bottom with firm but gentle 
pressure, avoiding all nibbing, which may have the effect of 
starting the colour and sn^caring and spoiling the paper. Then 
press from the centre outwards on both sides in a downward 
direction (Fig. 5). The paper in some cases will lay smooth and flat 
against the wall, but if the paper be thin there will in all probaoihty 
be many wrinkles all over the surface. Do not attempt to press 
these flat. The palper has stretched under the influence of the 
moisture of the paste, and as it dries it will contract again and 
lay as flat as possible all over the wall to which it is attached. 
Lastly, draw the scissors over the papCT just below the cornice 
and just above the skirting-board, making a crease. Then pull 
the paper geiftly from the wall as far as may be necessary, cut 
off the edges along the crease made by the scissors, and restore 
the ends to their places, dabbing them lightly as before with the 
cloth, which should be so doubled up as to form a large, loose 
pad. The second strip may now be put up in the same way. 
Here, however, the chief t^are will be to match the pattern neatly, 
for if the first strip be put up perpendicularly^he other strips 
will be perpendicular as a matter of course. Neverthele^ it 
will be as wefl for the amateur to test his work occasionally 
with the plumb-line, to make sure that it is not getting out of 
tbew [ihrpendicular. If the amateur is not successful in his first 
effort, then all that can be done is to sacrifice the strip of paper, 
pull it down, and try again. As in eveiything else, practice is 
necessary to enable this kind of work to be done well and quickly. 
It will be advisable, then, for any beginner to try his 'prentice 
hand in an attic or some small room of little consequence, 
in order to give him some idea of the way in which paper must be 
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handled and attached to the wall. He will soon gain confidence 
in himself, and find no great difficulty in papering other rooms 
where it will be absolutely necessary that the work be neatly and 
accurately done. • , 

Unless the comice be coloufed in parts, having the principal 
tints in the ^aper repeated in it, the line of junction between the* 
paper and the comice above and the skiAing-boatd below seems 
hard and abmpt ; and if this be the case when a'cornicc inter* 
venes between paper and ceiling, it is still more so when there 
is no cornice. Snd the vertical planes of the walls abruptly meet 
the horizontal plane of the ceihng. It was a feeling of this kind 
that led in the first place to the addition of borders to paper- 
hangings, which has the effect of diminishing, if not of entirely 
rem9ving, this abruptness. 

Borders. — If borders are used they should be neat in design, 
and match the paper in this respeet and in colour, or if the 
colours do not harmonize they should be in agreeable contrast. 
Borders are expensive in comparison with the ordinary wall- 
papers. A cable pattern generally looks well, or the Grecian 
rectangular pattern, known as the (ireek key pattern. The repre- 
sentation of a simple moulding is often very effective, and when 
the paper is plain in character and geometrical in pattern a 
floral border is admissible. It must be remembered, however, that 
a border tends to detract from the apparent height of the room, 
and therefore is not so well suited for a low room as for a high 
room, to which the horizontal lines of the border impart an app('ar- 
ance of breadth and space. A small and simple gilt moulding, 
which may be carried round the room above the skirting-board 
and under the cornice, or at the jimction between the walls and 
ceiling where there is no comice, makes a very effective finish. 
The gilt moulding does not separate a toloured cornice from the 
paper in the sa^e conspicuous manner as a border, and it shows 
up fhe paper in much the same manner as a gilt frame shows up 
an oil painting. 

Imitation of Dado. — In the imitation dado style, th^ dado 
and the paper covering the u^^per part of the room called* tBe 
fiWng are put on first, and the chair- rail or broad line of demarca- 
tion between the two last of all, care being taken to indicate its 
position by marks carefully adjusted by means of level and 
straight-edge, so that it may be either truly horizontal or 
parallel with the floor, though this docs not always mean the » 
saime thing, when pasted up in its place. When a room is to be 
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panelled, the surface of the walls must ^ duly marked out so as to 
show the position and size of the panels, and the width of the 
styles and rails of the framing, before any paper is put in its place. 
AU^tbis is % mere question of accuracy in drawing the horizontal 
and vertical lines marking out tlie respective part»; and it is 
'obvious that unless this be well and truly done, ahd the lines 
carefully followec^ when drawn, the work will be in vain, as 
anything out ‘of the straight, whether vertical or horizontal, is 
most offensive to the eye. When the walls have been fairly 
marked out, the paper that composes the panels may be pasted up, 
and that which forms the styles and rails of the framing, taking 
care always that the comers of the styles and rails where they 
meet are properly mitred, unless corner-pieces specially made 
An*the purpose are used. This done, the mouldings that cover 
and hide the jimction of the other pieces of paper are put on, 
care being taken as before that they are accurately upright or 
level, and that the corners are properly mitred. 

Of course there*are various styles of panelling in paper for 
rooms, but that which has been described will afford the key to 
the method of putting up all. An effective decoration in this 
styl< for a large rooiji is formed by panels of pale green or rose- 
coloured paper covered with a diaper pattern in a darker or lighter 
tint, and edged by a gilt moulding, the styles and rails of the 
framing being formed of wreaths or lines of red and white 
roses on a pale, warm grey or cream-coloured ground, the latter 
being prcferabjis. This style of decoration, however, is not well 
suited for the display of more than a few pictures — one, two 
or three, as the case may be— within a panel, but their position 
is always governed and regulated by the panels. The pictures, 
in fact, spoil the effect of the panels, and the panelling carries the 
eye away from the pictur^. 

• 

How to Glean Wall-paper. — ^Dust will cling to aAy surface, gind 
to paper-hangings as readily, if not more so. than any other. 
ITie hsst method of cleaning paper is to sweep down the surface* 
with a soft white cloth tied over the head of an ordinary sweepiug- 
bf()ym*, and then to rub the paper lightly all over with stale 
bread, using for this purpose a loaf cut in four pieces. Baker's 
dough or flour and water mixed to a stiff dough answers the 
purpose equally well. A good plan is to add about a quarter 
of the bulk of plaster of Paris to the flour as this renders it firmer 
to work with and holds it together. The dust has an affinity for 
these cleansing substances, and is carried away by them, until the 
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surface of the bread or dough is so thoroughly impregnated with 
dirt that paper is soiled rather than cleaned by contact with them. 

Grease marks on the paper may be removed by mixing a 
little Fuller's earth into a paste and placing it over the grease 
spot ; when this is quite dry a, hot fiat iron should be held so that 
it is nearly touching the covering of Fullers earth. The grease 
melts, and is quickly absorbed and the FuUer's earth may then 
be brushed off. 

Varnished papers do not catch and hold the dust so much as 
those that are QOt varnished, owing to the smoo^i gloss imparted in 
the former case to the paper. The wall-paper should first be sized 
with two coats of good, clean parchment size, after which it 
may be varnished and it should receive two, if not three, coats. 
Varnished paper is especially suitable for halls, passages, 
as the varnish renders it extremely durable, and gives a surface 
that may be washed with lukewarm water and a little soap, 
used sparingly and with caution. ^ 

•• 

Glazing. — ^The amateur’s work in glazing will be confined chiefly 
to mending broken windows in houce, greenhouse, or frame-light. 
He will seldom do any glazing on a large scale, unless it be neces- 
sary to re-glaze a frame-light for cucumber-frame or any cold 
pit or place protected by glass, or to glaze a small greenhouse. 

Kinds of Glass used In Glazing. — ^With regard to glass, the 
English-made kinds that are chiefly used in glazing are crown 
and sheet glass : these sorts are most in request for window- 
sashes and glazing generally; but for shop-windows and for 
the better kinds of houses plate-glass is generally used. 
Crown glass is made circular in form, with a thick lump called a 
bull's eye in the centre. Before it is sent out it is cut into two 
pieces of semi-circular shape, one larger than the other, because 
the line of division must run on either one side or the other of 
the* bull's eye. Crown glass is not much used now, but formerly 
it was in great request, the thickened lump in the centre being cut 
out and preserved for use in cucumber frames, the windows 
of small cottages, etc. It is brought into the circular form by 
whirling round a piece of molten glass. Centrifugal force soon 
compels it to assume the form of a large flat thin disc. Sheet 
riass is rolled, as its name implies, and so also is plate glass. 
The thinnest crown glass that is made is ^ in. thick, but the 
better qualities are thicker. Sheet |;lass is distinguished accord- 
ing to its weight to the foot superfiaal, 15 ozs. and 21 oz. being 
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the qualities most commonly used, although it is made as heavy 
as 42 ozs. to the square foot. The price varies according to size 
and quality, the qualities being distinguished as best, seconds, 
thirds, and fourths. 

Ihe glas^tnat is mo5t commonly kept and sold .by oil and 
colour men and those who cut gl^ for the trade is Belgian 
sheet glass, and tip ths amateur will chiefly use. It is good 
enough forlQi ordinary purposes, and cheap. The amateur is 
recommended generally to have his glass cut for him instead of 
attempting to cut it himself, although if he be living at some 
distance perhaps from a town, it will be necessary for him to be 
able to cut his own glass. 

When the glass is required in a small piece, comparatively 
"^-king, for a window-pane, it is better to go to the oilman, or 
any glass-cutter to the trade ; but if a quantity of glass be wanted 
for a greenhouse it will be found much cheaper to buy horticul- 
tural windowf^glass, which ^11 be supplied ready cut to certain 
sizes, or in crates for the amatein: to cut up himself. If the 
glass is cut to a certain gauge, the frames to receive it must be 
made to suit it with regard toiength, and the width between the 
sash-bars ; but if the glass is to be cut up, the frames may be 
made to suit the building. 

It is desirable in any case that the amateur should possess the 
means of cutting glass, as it will often happen that tlirough his 
^^t of skill in taking measurements, or through inatten- 
tion of the glass-cutter to the measurements given to him, the 
glass will not fit. If it be too small there is nothing to be done 
but^to get a larger piece ; but if it be too large it can easily be 
reduced to the size required. It requires some little knack 
and practice to use a glazier’s diamond. The angle will differ 
slightly for every diamond used for this purpose and the inclina- 
tion to the glass at which the diamond will tet do its work must 
be4Qscertained by actual trial. Thus it is that«:vhile one njan 
can cut glass readily with a particular diamond, another can do 
little or nothing with it. 

Appliances for Cutting Glass. — ^The amateur will not cut pieces 
of glass of any great sizei and therefore a board measuring 3 ft. 
by 2 ft., or 2 ft. 6 in. square, or even 2 ft. square, will be large 
enough for a cutting-board. • This board should be clamped at the 
ends, and its surface should be perfectly true and level. It will 
be of great assistance to the amateur if he carefully ^duates this 
board along two of its adjacent edges, or even if he divides the area 
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into squares, the lines which represent the inches being thicker 
than those which denote hali-inches, quarter-inches, etc. * 

If this be done there is no occasion to have the straight-edge 
of the T-square used as a guide for the diamond graduated. 
Thus, supposing that two of the adjacent edges ^ol a piece ut 
glass are trqp, or have been cht true, and it is required to cut a 
smaller pane 4 in. by 3 in. from a broken piece, for example, lay 
the glass on the board so that the true ahd sqtlare edges coincide 
with two adjacent edges of the board, and then putting the T- , 
square over the glass 3 in. from one side, run the diamond over 
the glass and^break away the piece thus cut, and next lay theT- 
square on the glass 4 in. from the other side, and with the ^amond 
make another scratch, so as to take off the other piece that is 
over and above the quantity required. If the board is not 
graduated, the edges of the blade of the T -square must be divKleH ’ 
into inches, etc. The T-square itself will need no description 
further than saying that the cross-piece which is brought against 
the edge of the board should be i ft. long, an^ the blade that lies 
on the glass from 2 ft. to 3 ft. (PI. XXXIl, Pigs, i and 2). 

The best kind of tool for cutting glass is undoubtedly the 
glazier's diamond, which consists of a handle about 6 in. long, 
flattened on two sides that it may be mor,e easily grasped with 
the thumb and fingers, and fitted at the lower end into a piece of * 
steel of rectangular shape, and bevelled at the bottom. The 
diamond projects from this bevelled end and the face of the 
bevel should be held parallel to the surface of the glass. The 
cutting edge of the diamond makes a clean cut tor scratch from 
side to side, and by applying a gentle pressure the parts thus 
divided will come apart with a slight snap. 

American Glass-cutter. — ^Fortunately, however, for those 
who could not or would not feel di^sed to pay the price of 
a glazier's diamond, a cheap and efficient tool for cutting glass is 
to'be found iS the steel wheel glass-cutter. It consists of an 
iron handle, shaped so that it may be firmly grasped with the 
fingers and thumb, and bevelled at the lower end. This end is 
slotted to receive a small steel wheel of extreme hardness, the 
circumference of which projects for a short distance beyoird the 
surface of the bevel. When this wheel is drawn over a piece of 
glass, a considerable degree of pressure being applied, the circum- 
mrence cuts the glass, which may*be broken apart along the ’ 
scratch thus made. Owing to inability to keep the same pressure - 
on the instrument throughout its coarse along the gl^, the 
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scratch made by the wheel of the cutter is not 2lwa.ys complete, 
ajid^ie glass will break irregularly. 

On the bide of the glciss-cutter there are notches of different 
widths. These arc to enable the operator to break off any project- 
hig pieces of ghiss that yet remain beyond the crack. This is easily 
ddl^e, and M&hally without injuring the piece wanted for glazing. 
. Sometimes, through an accident, the pieces will be ];)roken ; and 
so, although the glass-9utter can be recommended for reducing 
pieces of glo. <= that are a little too large or for cutting glass at odd 
• limes to repair breakages, it is for this very reason and to avoid 
waste that the amateur is advised when he has ^ heavy job of 
glazing in hand to get his glass cut for him, or to buy it ready 
for use from some wholesale dealer in glass for horticultural and 
other purposes. 

!She Putty Knife. — ^A putty-knife will be required, as without 
this it is impossible to finish the puttying by which a pane of 
glass is secured in its place, and bring the putty to an accurate 
and even bevel, slanting frotn the surface of the glass to the outer 
surface of the fraiiie, so as to throw off the water that falls on 
the glass. 

Knife for Hacking out. — I^’or cleaning out the remains of a 
broken pane and the putty by which it is held, and which has 
j^rown extremely hard by age and exposure, a knife, technically 
called a hacking- knife, must tx? used. It has received this name 
because the removal of old glass and putty from a sash-frame 
,^is termed " hacking out.” The knife itself is a stiff, wedge- 
shaped blade, broad at the back and bevelled away to a sharp 
edge, inserted between two pieces of stiff leather which serve as a 
haedlc, and which prevent tlie blows given to the knife by the 
hammer from jarring the hand. Some amateurs try to do 
this kind of work with their putty knife or with a chisel, much 
to the detriment of eithgy. 

Replacing a Broken Pane of Glass. — When rej^aeing a broken 
pane of glass, first, the broken glass and putty must be remcA'cd 
with the hacking-knife, leaving clear the rebate into which the, 
glass has to be fitted. If the injury done to the glass be but 
small,-an effort should be made to preserve the largest fragment 
intact by cutting round it with a diamond and glass-cutter and 
]ui.-.’‘ing it out. holding a lump of putty against it that it may not 
fall and be broken. Sonjetimes it may be taken out whole 
without cutting round it, but cases in which this is done are very 
rap*. 


E.M.M. 
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The rebate having been cleared, next measure the length and 
breadth of the opening inside the rebate. 

Supposing, for example, that the exact measurement of ' the 
opening to be glazed is i8 in. by 12 in., an allowance should be 
made for fitting and the glass should be cut ^ in. less each way, 
that is to say, 17I in. by ii J in. The glass is thus iV in. less every 
way than the opening that to receive it and an easy fit is 
ensured. TliV measurement may be taken by marking the 
length and breadth of the opening acciiritely On a lath ; tell the 
glass-cutter that this is the exact size of the space to be filled ; 

. he will then take ('are to cut the glass trifle less in length and 
breadth that if may slip easily into its place. String should not 
be used for the purpose of measurement as it is liable to stretch. 

Bedding of .Putty for Glass.— The glass having been procured 
ready cut to size, or cut by the amateur if he possesses fhe 
appliances for doing the work, a bedding of putty must be 
carefully laid round that part of the rebate against which the 
glass is to be placed. The pane is then pressed in firmly against 
it, the neces‘^ary pressure being given by rubbing the thumbs 
along the edge of the glass. Tlw' ^bedding to receive the glass 
should be put all round Ihe rebate, *and the putty should not be 
spared, for if tlieie be not sntfu'ient there i,s a chance that the 
pane of glass may be cracked. \Mien the glass is firml}^ fixed 
in its place putty must be applied all round the edge of the pane 
outside and shajjed to a bevel by the aid of the putly-kmfe. 
The surplus putty that has been forced out on the inside of the‘ 
pane by the pressure used in putting the glass indts place must 
also be removed. 

I’utty used in glazing is made of whiting mixed with as much 
raw linseed oil as is neceS'^ary to form it into a stiff dough. As, 
however, putty is extremely elfcap, it is advisable to buy it 
ready made rath(^r than to attempt tp make it. When putty 
has been allowed to got hard it ma.y be restored to its former 
condition by Inlfling it and worldng it up again while hot. This 
is the reason why a jiiecc of hardened putty grows plastic when 
held and worked u o with the hot hand, f or 1 ron frames, or in any 
position where the rebate is of small size and but little .putty 
can be usod lo fix m tlic g tss, some white lead may be mixdd 
with the j^utty, ^'r putty may be m.idc of white lead and 
litharge specially for the purpose. I’o avoid the bad effect 
of white putty neai lo jmlty that' ha'^ been painted, when 
mending a broken window for example, some colouring matter 
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may be worked up with the putty to assimilate it? colour as 
closely as possible to the colour of the painted part. Soft and 
new putty should always be used for bedding glass, because it is 
yielding and plastic, and will give way to the pressure brought 
to^ar on the glass to bring it into its place. 

' .The best ^ay to preserve ordinary putty from cracking is to 
paint it -as* soon as possible after .it is put on ; an(\ when putty 
has dried and cracked to such an extent that it allows the wet 
to enter, it is beat to remove it and substitute fresh putty, or to 
run a brush charged with priming over it, working the bristles 
well into the cracks, and then to rub soft jjutty into the cracks 
to fill them up, after which the work should receive at least two 
coats of paint. 

An excellent way to soften old putty is to take i lb. of American 
pearlash and 3 lb. of quick stone lime, slake the lime in water, 
then add the pearlash and make the whole about the consistence 
of paint. Apply it to both sides of the glass, and let it lernain 
for twelve hours, when the putty will be so softened tliat tlic 
glass may be taken out of the frame with the greatest fat'ility. 

Hard putty miy also be softened by drawing a r.-'d-hot iron 
along it, and this mode of taking glass and putty out of old 
frames and garden-lights wilT be found useful when it is necessary 
to proceed to re-glazing. Care, however, must be taken when 
using the red-hot iron not to injure the wood- work. A frilliiig- 
iron used by laundresses will be found to be just the thing for 
this purpose. 

Treatment of Wood-work before Glazing. — Before glazing a 
new frame or any new wood- work, the frame or sash, or whatever 
it may be, must be primed or painted with the first coat of paint. 
Putty will adhere readily to either gdass or paint, and harden ; 
but foe wood in its natural state, or for stone, putty has but 
very little affinity, and for this reason it is necessary to paint 
wood-work before any glfiizing is done. 

To clean Glass. — ^To clean gkiss, a little so^ and lukewarm 
water may be used and when the suiface of the gla'-s begiils to 
dry it may be polished with chamois leather. When glass is 
very dirty, it is useful to dissolve a little ammonia in water, and 
apply the solution thus made to the glass with a piece of rag ; 
the ammonia in the water takes hold of and removes every par- 
ticle of dirt, leaving the glass, aftei it has been polished, clear and 
translucent. • 

Darkening and Frosting Glass. — It is sometimes necessary to 
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darken glass, or to produce an imitation hosting on the surface, 
to render it semi-transparent, or so that while light can. pass 
through it is not possible to see through it. For temporary 
purposes, a solution of Epsom salts, brushed over the glass, 
will immediately crystallize, the decorative crystals forming all 
over the surface ; but when anything more durablp is requiicd,- 
a little oil-p^iint should be used. In this kind of work a painter's 
brush should be used — one that is well worn is better — and a 
little colour being taken up on the ends of .the buistles, it should l:>e 
dabbed all over the inside surface of the glass, in a manner 
resembling " stippling.” On glass treated in this way a pattern 
may be traced with the blunt end of a thin stick, giving the 
appearance of a clear pattern on ground or frosted glass. 

Preparations for painting the insides of greenhouses, etc., 
may now be procured of most nurserymen and seedsmen, or of 
oil and colour men, at a cost not greatly exceeding that v.f paint. 

General Memoranda on Glazing. — It now only remains to give 
a few memoranda with regard to glazing that will be useful to flio 
amateur, but which cannot conveniently be class, d nmler any of llu; 
sectionb in which the entire subject has been divided and groujK'd 
for gre'ater facility of treatment, d irst, with r<‘garil to the 
mode adopted for cutting circular panes. 7 he centre of the 
circle to be cut having been ascertained 'by measurement, .1 
small plate or flat piece of wood is placed over it. covitccI with 
wax. putty or some other substance that will cause it to adljcro 
to the glass on the lower surface, and having a hole sunk in the 1 
centre in the upj^r surface. An arm, ha\nng a pivot to woi k 
in the hole sunk in the plate, and carrying a biA'ket which holds 
the diamond, and by which the diamond can be n moved to any 
desired distance from the centre, is then placed over the glass, 
and the pivot is held with one hand fiinily in the hole sunk in the 
plate while the diamond is carried round in a circle with the other 
hand, cutting thp glass as it goes. For cutting a single piece 
of glass in tliis^ay an improvised substitute such as sliown m 
PI. ?CXX, Fig. 3 may be used. 

. Pieces of glass bought leady cut w'lll be* found to have the 
edge left by the diamond rather rough. For wintlow- panes this 
is of no consequent e whatever ; but when it is neccs.sary that 
the edges should be straight and smooth, and tlw* corners taken 
off, this ran be done by rubbing them on a flat piece of stone, 
with a little sand and wat(;r or emery and water. When it is 
necessary to frost one side of a pane or jiiei e of glass— this can be 



PAPER-HANGING AND GI.AZTNG 485 

done; by rubbing the surface required to be frosted upon a flat 
stone with emery and water. When two pieces are want('d tlicir 
surfaces can be frosted by rubbing them one against another, 
wjth emery powder and water between. 

I^rmakin^ holes through glass a common steel drill, of the size of 
the hole required, should be groui^ to a rather sharp point . The 
drill must be placed on the glass at the spot to b(i*pierce<.l, and 
caused to revol^jp rapidly, preferably by using an Archimedean 
drill stock. Thi* sheet of glass must Ixi bedded on putty, which 
greatly contributes to the success of the operation, because, 
although sufliciently unyielding to keep the glass jip to the drill, 
it has a certain amount of elasticity. A more rifpd material 
will not be found to answer. The drill should be kept lubricated 
with turpentine. It is of course easier to drill a small hole in 
gl«s than a large one, but with care and proper attention to the 
bedding, even large ones may be successfully bored. 

A piece of glass tubing can be cut without difficulty by means 
of a common saw file. • 

• 

Patent Glazing. — Before leaving the subject of glazing, atten- 
tion may ha called to the pjitent metal sash bars introduced in 
recent yc^irs and now very generally adopted in the construction 
of large greenhouses. There are sevtTal excellent systems. 
1 he amateur who may desire to clioose between them may obJ.iin 
full particulars of them on application to the various lirms ad- 
vertising in journals devoted to the interests of the building trade. 
The principle, however, is much the same in all cas('s : the glass 
is secured by»a system of clqis to strong metal bars, which may 
be of steel, zinc or lead. These arc constructed so as to be ptr- 
fectly water-tight. No putty or other cement is used and no 
external painting is required ; squares of glass can be quickly re- 
placed, and generally there is a considerabli; saving in the main- 
tenance and rojiaiis. Itjis claime<i that by th - S3?st^ m, glass can 
be put on in oiie-foiirth the time required by th»?orainary method. 
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AbKaon, Tools that act by, 38 
arm 45 ^ . 

Acacia Wood, Use of, 26 
Accessories for Fretwork, 191 
Adjustment of P^^nc-Irpn, no 
Adze, Griftding, loi 
Adze-eye Hammer, 38 
Adzes and Axes, 39 
African Ebony, 165 
African Rosewood, 168 
Aggregate, Concrete, 342 
Album Covers. 220 
Aliipr-woTid, 26 and 215 
“ A ” Level, 77 
*' A " Level, Use of, 335 and 345 
Allowance for Macliiningi in 
Pattern Makingo 218 
Amalgamation of Zinc Rods in 
Electric Battery, 435 ^ 

Amateur Work — chief cause of 
defects, 158 ^ 

Amateur’s Fowl House, 312 
Amateur’s “Plant,” 326 
Amateur’s Work in Excavating, 
333 

Amboyna Wood, 168 
American GJaSs-cutter, 480 
American Holly, 166 
American Oak, 23 
Amencan Plane, 171 
Angle Bridle, 122 
Angle-irons for repairing chairs, 
302 • 

Angle Joints, 116 
Angle of Roofs, 385 
Angle or Quoin, 353 
Angles in Plaster Work, 396 
Annealing Steel, 409 » 

Ant'd, The, 405 
Applique Work, 210 
Arches, 355 V 
Archimedean Drill, 176 • 

Architrave Mouldings, 36 


Arkansas Oilstone, 102 
Armchair, 232 

Arrangement of Fowl House, 313 
Arrangement of Tqol Box, 266 
Ash, 24, ^ , 

Asphalte Felt, 389 
Asphalte for Damp Courses, 357 
Asphalte Pavement, 340 
Asphalte Roofing, 384 
Ashlar (Stone wofk), 376 
Aviary, 311 
Axes, 39 

B 

Bandings. Mosaic, 199 
Barbadoes Cedar, 169 
Barrow, the, 328 
Balh-room Gratings, 127 
Bay Window, Flower Stand, 242 
Bay Windows, Filtiiig Wooden 
Curtedn Poles, 289 
Baywood, 22 
Beadings, 36 

Headings for Fretwork, 191 
Beams, Thickness of, 385 
Bed for Paving Tiles, 363 
Beech, 25 
Bell Chuck, 161 
Bcll-hangmg, 326 and 432 
lie Us, Electric, 435 
Bench-hook, 145 
Bench-knife, 145 
Bench, Permanent, 135 
Bench Stop, ^4-t 
Bench, Temporary, 131 
Bench Vice, 07 and 138 • 
Bending Wood, 213 ^ 

Bermuda Cedar, 169 
Bevel, 70 and 73 
Bevels of Chisels, etc., 100 
Bicycle Shed, Macliine-wrought 
Timber for, 37 
Birch, 165 

Bird’s-eye Maple, z68 
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Bird's-eye Maple Ply-^ood, 165, 
Bismuth Solder, Composition of, 
424 

, Bit, Screw and Plug, 93 
Black Birch, 165 
Jilackboard, 129 
J 31 ack Ebony, 105 
Black Walnut, 24 ^ 

" Blackwr'oif,,” 167 
Blank Keys. 

Blind-ci ircL, How to join, 285 
Blind Jh>Jhr, 223 and 28} 
Blind Kollor and Fittings, 284 
Blinds, 284 • 

Blinds, Venetian, 286 and 455 
Blisters in V^cneers, 194 
Blow-piixj for Brazing, 425 
Board, 31 

Board of Trade Rognlatioiis for 
Electric Lighting, 443 
Boards, Veneering Edg< s of, 19O 
Bolcction Mouldings, 36 
Bfilts and Nuts, 94 
Bond in blonework, 376 
Bond Timbers in Earth \V'alI, 372 
Bonds used by Bricklayers, 350 
Bookcases, Expanding, 283 
Bookshelves, 279 
Borders, 476 

Boring and Recess Tools, 158 
Bonng-bils, 107 
Boring Tools, 38, 60 and 158 
Boiilc, Andre, 201 
Bow-saw, 4 1 

Box and Cap and Dashboard, 374 
Box Lock. How to lit, 2O4 
Box-pin Joint, 122 
Box-staple of Loqjtt, How to ht, 
298 , 

Box*stools, 236 

Box, Tray of Zinc, for Lining, 428 
!I 5 oxcs and Drawers, 259 
Bf)xcs, Locks for, 2O4 
Boxes with Lids or Covers, 2<" 3 
Box-wood, 

Box-wood Acorn for Blmd-cord, 
286 

Box-wood Chucks, to make, 160 
Brace and Bits, 63 


Bracket-table or Shelf, 294 
I 3 racket with Strut, 292 
Brackets and Shelves, 291 
Brackets, Comer, 294 
Brackets for Blind Rollers, 284 
Brackets, tlron, 292 - 

Brackets, Wooden, 292 ^ 

Bradawls, 61 and*id6 
Brads, 91 

Brass and Copper may be Drawn 
Out tfut not Welded, 4 to 
Brass, Composition of, 414 
Brass Cornice Poles, 289 
Brass Hooks, 297 
33 rass Screw-cups, 94 
Brass Screws, 93 
Brazing, 423 
Brazing Hearth, 406 1 

lireaking Bond m Bricklaying, 

350 

Jirc^k-iron in Plane, 47 and 49 
Brest summer^ The, 355 
33 rick Dust, IJsc of m Casting, 412 
Bricklayer and Mason, 323 
Bricklayer's Hod, 345 
Bricklayer’s , Tools and Appli- 
ances, 34*5 

Bricklaying, 344 - 3^»5 
Bricks, 349, 356 and 3O3 
Brick Walls, 359 and 3i>o 
Brickwork, ' 347-3^5 
British Museum, • Sfxicimcns of 
Woodwork, 151 

Broken Leg of Chair, How .to 
mend, 302 

Broken Slates, Method of rc- 
filacing, 362 

Bronze, Composition of, 414 
Brushes. Paint, 450 and 455 
" Buhl ” Work, 201 
Buildmg, Aiuat' ur’s Plant,” 

32 f> 

Building in Monolithic Coi^rete, 
366 • “ 

Building in Slone. 376 
Building Plant for Amateurs, 327 
Building, Simple Brickwork, 366 
Building Stones, Substitute for, 
381 
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Building Trade, Various 
Branches. 322 

Budding Walls, Method of, 351 
Building Work for Amateurs, 
3 <^ 5-375 

Btajmese Rosewood, 170 
Buffs (Brickss), 349 
Burrs for Veneering, 191 tind i03 
Butt Hinges, How to fit, 25(1 
Butt or Square Joint,. 116 


Cabinet-making, 147 
('alhpers, 80 and 158 
Cane for Chairs, 303 
Caning Chair, 303 
Caps for Vice, 68 
CafbcA^’ Acid, Preservative of 
Paste, 177 

Carpenter and Joiner, 323 
Carpenter’s Bench-stop, 144 
Carpeulor’s PencH, 82 
Carpenter’s Rule, 70 and 72 
Caipontry, Household, 38fin<J82 
Cariiontry, Various VV'oods LI sod. 

Carver's Skew, 207 
('arving m the Solid, 212 
Caiving, Wood, 151 and 205 
Carving Tools, Shii^pciung, 208 
C.ist liardened Iron, 410 
Casement Wftidow, 245 
Castings, 217, 218, 410, 4ti, 414 
Oast or of Chair, How to rc-iit, 

303 

Catch-pits in Garden Path, 340 
Cauls, 195 

Cedar, 168 • 

Odarwood, 169 

Ceiling, Cleaning before White- 
washing, 400 
Ceiling Flowers, 398 
^Cenumt, Iron, 431 
Ce*mcnt, Portland, 359 
Cement, Stucco, 400 
Cement used in Wood-tuniing, 

15ft 

Centre Bit, 63 

Ccntre-niaik for Drilling, 410 


Centre Anch, 418 
Centnfpgal Drill, 176 
Chair-caning, 303 
“ Chair-height,” 232 
Chair Springs, 305 
Chairs, Mending, 301 
Chairs, Principles of Construc- 
^ tion, 231 

Chalk, Use of in.wood turning, 
156 

Chamfer-plaiic, 54 
Charnley Forest Oilstones, 103 
Cherry, 169 
Chest of Drawets, 271 
Chestnut, 165 
Chests of Tools, 95 
Chimncy-piece, Construction of, 
379 

Chip Carving, 209 
Chipping 417 

Chisel for Smith’s Work, 407 
Chiselling, 417 

Chisels, 57,59,157,206 and 416 
Chisels, Bevels of, loo 
Chisels, Grinding, 100 
Chisels, Wirc-edgc on, 105 
Chucks, 154 and 155 
Cigarette Boxes, 178 
Circular Pea-trellis, 447 
*' (arcular " Stonework. 378 
Clamp of Bricks, 349 
Clamp or Cramp, 69 
Clamping, 128 
Clamps, 145 
Clasp-nail, Cut, 88 
Clasp-nails, Wrought, 89 
Claw Hammer, 38 
Clay Joints, oDrainage, 337 
Cleaning Ceiling before Wlntc- 
washing, 400 • 

Cleaning Locks, 422 , 

Cleaning Paintwork, 452 
Clear-cole, 451 
Clinkers, 349 

Cltisers, their use in Bricklaying,, 
35-i 

Clothes Hooks, 207 
Clothes-horse, 223 
t'loiit-nail, 90 
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** Coarse-Stuff ” (Flastenng), 392 
Coating for Walls, 399 
Coats, Combination of, 456 
Coffee-pot, Repair of, 431 
Cold Chisel. 59 

Colour of Steel when Tempered, 
409 

Coloured Paj^ing Tiles, 363 
Coloured WasHe^ 402 
Coloured Wax, Inlaying with, 
201 

Colouring Stucco, 399 
Colouring Substances, 456 
Colours, Compound, 457 
Combination Squares. 73 
Common Dove-tail Joint, 117 
Common Stocks (Bricks), 349 
Compasses, 70 and 80 
Compo-mctal Pipes, 430 
Composition Nails for Slating, 

387 

Compound Colours, 457 
Compound Dove-tail, 119 
Concrete, 342 
Concrete Pavement, 341 
Concrete Walls, 368 
Concrete Walls, Coating with 
Stucco, 399 

Construction in Fretwork, 187 
Construction of I^ocks, 419-21 
Constructional Woodwork, 
Simple and Easy, 219 
Copper and Brass Drawing, 410 
Copper-bit, 424 
Copper Nails, 90 
Copper Nails for Slating, 387 
Coppers and Ranges, Fixing, 364 
Core Boxes, 218 « 

Cork for Window £^xes, 261 
Conic^-brackets, 294 
Ccymer-locking or Box-pin Joint. 
122 

Comer-piecing, 117 
Cornices for Curtains, 290 
, Cornices, MouMings, etc., 36 and 
397 

Corrugated Iron, 429 
Corundum for Tool Sharpening, 
X02 


Couch, 237 
Counter-sink, 63 
Counter-sinking Holes, 41 S 
Course in Brickwork, 350 
Coursed Rubble Work, 376 
Cramp, 69 

Crayons for Markiflg,^83 
Cross-garnet Hinges, 253 
Cross Tongues, 113 
Crowbar,, The, ,334 
Crucibles, 414 
Cuban Mahogany, 22 
Cucumber-frame, 305 
Cup Chucks, Ilow to make, 160 
Cup-shakes or Ring-shakes, 30 
Cupboard, Construction of Three- 
cornered, 275 

Cupboard Locks, How to'A-., 580 
Cupboard Lock, Mechanism of, 
419 

Cupbt,ard, Small Portable, 274 
Cupboards, 27s 
Curlam-polos, 224 and 289 
Cui;Jains, Fitting to Bay-win- 
dow, 291 

Curved Rail, making, 213 
Curved Sliapcs, 215 
Curved Work, 197, 213-215 
Cut Clasp nail, 88 
Cutting Jioaffl, 177 
Cutters (Bricks), 349 
Cutting, J^ircction'of, 208 
Cutting Glass, 479, 

Cutting, Machine, 182 
Cutting Nippers, 66 
Cutting out Patterns, 201 
Cutting Tools, 208 
Cutting Veneers, 193 
Cylindrical Woik in Veneering, 

197 

D 

Dado, Imitation of, 476 
Damp, 357 and 358 
Damp Courses of Various Kinds, 
357 

Damp* Walls. How to Cure, 470 
i:>amping Bricks before Using, 
35 * 
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Dam^-proof Coating for Brick- 
wQFk, 358 

Damp-proof Paper, 358 
Darby, Plasterer's, 394 
^rk French Polish, 186 
D^kening and Frosting Glass. 

483 ' • 

Dashboard. 374 
Deal, 20 and 31 
Decorating, 326* • 

Decoration of Window Boxes. 
261 

Decorator and Painter. 324 
** Deep-cuts," 32 
" Deeping," 32 
Defective Burr Veneers, 193 

Fret Cutting — Precau- 
tiohs necessary, 184 
Deodar Tree, 169 
Depth of Drains, 337 ^ 

Design, Fretwork, Removing, 183 
Designs for Fretwork, 178 
Diagonal Braces for Weather 
Boarding, 373 • 

Diagrams, Tracing, 179 
Diamond Point or Graver, 157 
Diaper Work, 209 
Dimensions of Bench, 130 
Dimensions of Fin and Socket, 
118 • 

Distemper fyr Cornices, Colour 
of, 398 

Distempering, 400 and 459 
Dividers, 70 and 80 
Doatiness, 29 
Domestic Repairs, 300 
" Donkey " for Marquetry. 202 
Door Hinges, 255 
Door Jambs, 377 
Door Knobs, 299 
Door Mortise Lock, How to fit, 
299 

•Door or Window, Opening for, 

355 

Doom, 252 

Double Casement Windov^s, 248 
Double-tenon, 125 
Dove-tail, Compound. 119 
Dove-tail Joint. X17-121 


Dove-tail, Lap. 120 
Dove-tail, Mitre, 120 
Dove-tailing for Drawer Fronts. 
120 

Dowel -pins, 94 * 

Dowel-plate, 94 
Dowelled Joints, X14 
^ Dowels, 94 • 

Drain-pipe% 33(f 

Drainage of Window Box, 26 X 

Draining, 336 

Drains, Laying out in Ground. 

336 . 

Draw-boring, 124 
Draw-knife, 56 and 57 
Drawer Handles, 270 
Drawers, 259, 269 and 271 
Drawing Board, 129 
" Drawmg-out " Iron, 407 
Drawings, Working, 19 and 365 
Dresser, Kitchen, 278 
.Dressing and Sawing Stone 377 
Drilling, ,x8o and 417 
Drills, 476, 

Drills, fiew to harden, 409 
Dry Oils, 436 
Dry Edge Joints, II5 
Dry Rot, 29 , 

Dryers, 450 
" Dutch Metal," 464 


Earth Wall, 369 

Earthenware Damp Courses, 357 

Eastern Plane, 170 

Eaves, 387 

Ebony, 165 

Edge-joints,‘^ii2 

Edge, Tools,* 99 • 

Electric Bells, 435 

Electric Lighting 443 * 

Elm, 23 

Embankments and Hedges, 339 
Enamel Paints for Baths, 455 
Encaustic Tiles, 363 • 

English Bond in Brickwork, 350 
Engravings, Frames for, 2x9, 
Excavating, 325, 332-344 
Excavator, The, 322 
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Expanding Bit, 64 

Expanding Bookcases, 283 
Expanding Plug, 296 
Experimental Work, 159 
External Sunshades, 289 


Face -mark, mi 

Face-plate, • 

Facia-board, 388 
Facing Material for Moulds, 412 
Facing Sand, 412 
Fastening Dowy Work, 207 
“ Fat ’’ Limes, 348 
•' Feather-edged," 31 
Feather Tongues, 113 
Feeding Material to Saw, 182 
Felling Trees, Sicason for, 27 
Fender-stool, 235 
Ferrules, 330 
Field-gate, Ordinary, 257 
Figured Oak Ply-wood, 1O5 
File, How to use, 4i(>, 

Files, 45, 176 and 415 
Filing, 1S5 and 417 
Filing the Teeth of a Saw, 98 
Filleted Joints, 115 
Fillister Plane, 53 
" Fine fetuff " (Plastering), 392 
Finishing and Polishing, 158 
Finishing Coat of Plaster, 39(1 
Finishing Fretwork, 183 
Finishing Touches, 185 
Finishing Work, 186 
Fir, 20 and 31 

Fir Cones in Rustic Work, 320 
Fire Bricks, 349 
Fire-clay, 364 « 

Firnvjr-chiscl, 59 • 

*' Fish-tails," Carving, 206 
Fitter's Hammer, 410 
Fitter’s tools, 416 
Fitting, 415 

Fittings for Blind Rollers, 284 
Fittings for Fretwork, too 
Fittings for Wooden J 3 oxes, 264 
Fixing Bracket to Wall. 293 
Fixing Fretwork, 188 
Fixing Gas-burners, 430 


Fixing Patterns, 178 
Fixing Work Together, 187 
Flagstones, Fastening Down , 380 
Flanders Brick and Stone 
Moulds, 411 

Flanges in Patterns, 217 / 
Flashings in Zinc Work, 426 
Flasks, Moulding, 412 
" Flat-cuts,” 33 
Flat Potntingr 359 
Flatting, 33 

Flatting (Painting), 454 
Flemish Bond in Brickwork, 350 
Flitch, 31 
Float, 342 

Float. Plasterer's, 394 
Floor Boards, 35 
Flooring Brad, 91 ^ 

Flooring Joints, 115, 

Flooring of SumnuT House, 317 
Flooding, Parquetry, 205 
Flour Barrel for Pigeon House, 

315 

Fleur Paste, 177 
Flower-pot Bracket, 293 
Flow'ors, Coding, 308 
Flowerstands and Stages, 239 
Flue, Horizontal, 350 
Flushing (Stonework), 376 
Fokhng Bedstead, Simple, 239 
Foliage in Carving, 2ir, 

Foot Lathe, 152 * 

Forcing Pits, Construction of 
Flues in, 356 
Forging, 405 and 407 
Form of Tcelh^of Saw, g6 
Formt^tion of Quoin or Angle, 353 
Forstuer-bits, 04 and 107 
Foundation for Quickset Hedge, 
339 

Foundations, 335 and 346 
Foundatii'iis for Concrete Build- 
ing. 3 f >7 * . - 

Foundations for Earth Wall, 370 
Fowl-house. 312 
Fox-Jenoniug or Fox-wedging, 
129 

Foxiness, 29. 

Fractured Chair Rail, 301 
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Frame, Cucumber, 306 
Frames for Pictures, 219 
Framing, 213 

Framing for Casement Window 

245 

Framing Joints, 122 
Flaming of.aiair. How to moiid. 
302, 

T'rciich Nails. 90 
French Polish, r86 and 463 
Fret-cutting, Method, 179 
Fretwood, 33 

Fretwoods and Woi)(|s, 163 
Fretwork, 149, 161-191 
Fretwork Jomts, 187 
Fretworkers’ Tools, etc., 177 
Fn cze-r qjJ. of Door, 255 
36 

Fru'/cs in Paperhanging, 297 
Frosting and Darkening Glass, 

“ Furniture ” for Dotirs, 299 


G Cramp, 69 
Galvjuiizetl Xails, qp 
Galvanized Nell mg, 446 
Garden Chair, 320, 

Garden Drams, 338 
Garden P'ork, IFnv l«i mend, 408 
Garden Furnilnre, 319 
Garden-gate, 258 
(hirden Fights, 306 
(harden Seat, 319 
( iarden-sie ve , 44G 
Garden Structures, 305 
Garden Walks and PatlLS, 340 
Garden Wall lioud in Dnekwork, 
350 

Gas-fitting, 325 and 429 
Gas-forge, 40C 
Gates, 257 and 238 
Gapgc, Markin 70 and 73 
Gauge, Mortise, 70 and 74 
" Gaug'‘ ” in Shiting, 38' 
Gauged-stuff (I'lastering), ^93 
Gelatine, 85 
tiesso for Inlaying, 199 
Gilding, 4^4 


Gilt-headed Nails, 296 
Gimlets, 62 and 100 
Gimp for Chair Mending, 305 
^ Glass, 478-482 
Glass-cutter, American, 480 
Glass for Pictures, 220 
Glass, Frosting, etc . 483 
iGlass-papcr, 46 awl 176 
Glass paper, Hcjder for, 184 
Glass, Replacing a Broken Pane, 
481 

Glass Tubmg, How to cut, 485 
Glazed Frame for Garden, 306 
Glazing, 326, 478-485 
Glue, 84, 85 and 86, 176 
Glue-brush, 84 
Gluc-pot, 83 
^ Glues, Liquid, 86 
Gold Size, 464 
Gouge, 58, 157 and 206 
Gouges, 101 

Gouges, Sharpening, T05 
Gram of Wood, t8i 
Graining and Marbling, 458 
t^ramophoiie Needles, I 'sc tor, 92 
Grasping or Holding Tools, 38 
and 60 

Grate, Mending Hole in Back of, 

364 

Gratings for Bath-room, 127 
Gravelled Path, 340 
Graver, 157 
Green Ebony, 165 
Greenhouse, 307 and 308 
Greenhouses, Construction of 
Flues in, 356 

Grinding Axe or Adze, loi 
Grinding Plan«-irons and Chisels, 
100 • „ 

Grindstones, 99 and 100 
Gnnling Gibbons, Work of, 13 1 
Grit-stones, Use of, 396 
Grizzles (Bricks), 349 
Ground, 334 
Grouting, 376 

Guidance and Direction in Try- 
ing-off, Tools for, 38 and 70 
Guide Lines for Sawing, 43 
Gun-metal. Composition of, 414 
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Gatter for Garden Path. 349 
Gutter. How to fix. 314 
Gutters. 374 

Gutters and Pipes in Zinc. 427 
H 

Hack-saw, 45 

Hacking out^ Knife for, 481 
Half-cut Joint, .187 
'Halving-joints or Lap-joints; 126 
Hammer for Smith’s Work. 407 
Hammers, 38 ^ 

Hand DrUl, 6^ % 

Hand Mirrors, 178 
Hand Vice, 67 
Handles for !^xgs, 265 
Hanging a Door, 254 and 256 
Hanging a Window Blind, 285 
Hanging Baskets, 242 and 447 
Hard Solder. 423 
Hard Woods, 34 
Hardening Steel, 409 
Hasp of Lock, How to fit, 265 
Hat-rails, 297 
Hatchet. 40 
Haunchcd-tenon, 125 
Hawk, Plasterer’s, 394 
Hazel Wood, Decoration of Win- 
dow i 3 ox, 262 

Head of Window-frame, 245 
Head Stock of Lathe, 148 and 152 
Headers (Brickwork), 350 
Heads and Sills, 377 
Heart-shakes, 29 
Hedges and Embankments. 339 
Himalayan Cedar, 169 
Hinges, Door, 253 
Hinges for Field^gate, 257 
Hinges, How to lit, 256 
Hipped-roof, 383 
Hod, Bricklayer’s, 345 
Hod of Plaster, 394 
Hold-fast, 70 and 145 
Holder for Endpaper, 184 
Holding or Grasping Tools, 38 
and 66 

Holes. Counter-sinking, 418 
Holes in Castings. 218 
Holly. 166 


Home-made Chucks, 156 
Home-made Glue-pot, 83 . 
Home-made Marl^g Knife, 83 
Home-made Rasp, 46 
Honduras Mahogany, 22 
Horizontal Boring, 298 
Horizontal Flue, 556 
Horse Chestnut, 165 
House Blinds, How to fix, 285 
House or Shed for *’ Plant,” 326 
House-painting, 326 
House-steps, 227 
House-steps and Chair. 229 
Household Carpentry, 38 and 82 
Household Fixtures, 284 
Housemaid’s Box, 263 
Hungarian Ash, 25 ^ _ 


Imitation of Dado, 476 
Imitations of Ebony, 166 
India Oil-stones, 102 
Indian ** Blackwood,” 167 
Indian Mahogany, 170 
Inflammability of Xylonite, 190 
Inlay Panels, 178 
Inlaying, 150, 188, 198 
Inlaymg with Coloured Wax, 201 
Inlays, Prepared, 199 
Insertion «f Damp Course in 

Brickwork, 358^ 

Intarsia, 150 and 204 
Introductory, 17 
Iron Brackets, 292 
Iron, Case-hardened, 410 
Iron Castings, 413 
Iron Qement, 431 
Iron, Corrugated, 429 
Iron for Forging, 407 
Iron or Tinned Tack, 91 
Iron Planes, 48 

Irregularity in Bricklaying, 345 
Ivory, Imitation of, for Fretwork. 

190 

J 

Jack Plane, 47 
Jambs, Door 377 
Jambs, Window and Door, 377 
Joiner and Carpenter, 323 
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Joiner Planes, 48 
Joiner's Cut-brad, 91 
Joiner's Hammer. 38 
Joinery, Various Woods used, 19 
J^iing Woodwork, 109 
Job'ls, 1 12-129 
Joints in Rustic Work, 318 
Judgment necessary in Finishing 
Work. 186 

• • 

K 

Keene’s Cement, 397 
Keyhole, How to cut, 45 
Keyhole, How to repair when 
worn, 423 
Keyhole Saw, 44 
Ke ying, Jji 6 
Ke^^l^Ttlow to cut, 422 
Kiln-baked Bricks, 349 
ICingwood. 169 
Kitchen Chair, 231 • 

Kitchen Dresser, *78 
Kitchen Table, 225 
Knife Cut Veneers, 193 • 

Knife for Hacking out, 481 
Knife, Striking, 83 • 

Knife, the Putty, 481 
Knives, 20& 

Knuckle-joml, 247 

Laburnum, 170 
Lacewood, 170 
Ladders, 228 and 330 
I.addcrs and Whecliiarrow’, 327 
Lamp Bracket, 294 
Lancasliirc Pincers, 66 ^ 

I.ap Dove-tail, 120 
" I,ap " in Slating, 386 
Lap-joints or Halving-joints, 126 
Larch, 21 

Latcb for Field-gate, 258 
Li^for Window Bhnd, 283 
Lath Nail, 90 
Lathe, Foot, 152 
I.athe, General Principle of the, 
148 

Lathe, Uses of the, 148 
Lathe, Wood-tummg, 151 


Lathe-wo^, Polishing, 159 
Lathing, 395 
Lathing for Slating, 387 
Laths for Plastering, 394 
Laths for Venetian Blinds, 287 
Laying out Drains in Ground 

336 

JLaying Veneer, 193 
Leaden Casting^, 411 
Leaky Pan, How to repair, 432 
** Lean-to ” Greenhouse, 307 
Lean-to Roof, 383 
Leclanch6 Cell, ^36 
Ledge Doors, How to make, 252 
Leg of Chair, How to mend when 
broken, 302 
Letter-racks, 178 
Level, 70, 75 and 77 
Levelling Ground, 334 
levelling the Oil-stone, 105 
Lighting, Electric, 443 
Lights for Garden, 306 ' 

Lime or Lindon, 167 
Lime, Slaking of, 348 
lamewash, 401 
Linden, 167 

Line and Reel, 70 and 71 
Lme for Sawing, Methods of 
Marking, 43 * 

” Lingoa ” Wood, 168 
Lining Box, Tray of Zme for, 428 
Lining Router, 199 
Jaiik-plate of Lock, 265 
Linseed Oil for Finishing Fret- 
work, 187 
Lintel, Stone, 355 
liquid Glues, 86 
Load of Timlier, 32 
Lock-mortisc at'enons, 125 ^ 
Lock Picks, 422 
Lock-rail of Door, 255 
Lock, the Tumbler, 420 
Locking of Saw 111 Fret-cutting, 
182 

l/ocks for Boxes, 264 
Ix)cks for Doors of Rooms, 420 
Locks on Doors, Fitting, 298 
Locks, Repair of, 419 
Log, 31 
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London Standard, 32 
Lubricants for Oil-stone, 103 

M 

Machine Cutting, 182 
Machine-wrought Timlxjr, 36 
Mahogany, 22 

Mahogany Ply-wood, 165 • 

Mallet, 39 and ^08 
Malnas (Bncks), 349 
Mandrel of Lathe, 148 .'ind 153 
Manipulation of Saw. 181 
Manipulation of Steel, 409 
Mantelshelf, 29^ 

Maple (Bird's-eye), 1O8 
Maple (White), 168 
Marbling. 458 
" Margin ” in Slating, 386 
Market Forms of Timber, 31 
Marking Awl, 83 
Marking Gauge, 70 and 73 
Marking Out, Method of, 118 
Marquetry, 150 and 202 
Martin’s Cement, 396 and 397 
Mason and Bncklaycr, 323 
Masonry, 375-382 
Mason’s Work, 378 
“ Master ” Chuck, 160 
Match-boarding, 35 
Match Planes, 56 
Matched or Tongued Joints, 113 
Matrix, Concrete, 342 
Mauritius Ebony, 1O5 
Measurement of Brickwork, 347 
Measurement of Walls, 34(1 
Mechanical Aids in Sharpening 
Tools, 104 

Mechanism of Looks, 419-21 
Medullary Rays, r3 
Melting Metals, 414 
Melting the Metal for Mould, 411 
Mending Chairs, 301 
Metal Cauls for Veneering, 195 
Metal Joints for Wooden Curtain 
Poles, 290 

Metal Work, 404-447 
Metal-workers, 323 
" Metalling ” for Roadway, 340 
Metals, Melting, 414 


Metals used for Castings, 414 
Method in Fxet-cutting, 181. 
Mmiature Fretwork, 190 
Miscellaneous Joints, 125 
Miscellaneous Tools, 38 and to 
Mitre-block, 79 ,, 

Mitre-blocks, 145 • 

Mitrc-box, 70 and 79 
Mitre, Dove-tail, 120 
Mitre-joints, 128 
Mixing Concrete, 343 
Montdithic Concrete, 366 
Morse Twist Drill, 65 
Mortar, 347 

Mortar, Amount required in 
Brickwork, 349 

Mortar-board, Brickla^er’S| 346 
Mortise and Tenon in rcusric 
Work, 319 

Mortise and Tenon Joint, 122 
Mort'fsc Cliisels, 58 
Mortise Gauge, 70 and 74 
Mortise, How to cut a, 60, 
Mortise Lock, How to fit, 299 
Mosaic Bandings, 199 
Mother-of-pparl for Inlaying, 399 
Mould, 41 1 

Mould, Danger of Cooling in 
Water, 411 
Moulded Ocmice, 290 
Moulded Stones, 380 
Moulding, Process of, 412 
Moulding Tools, 412 
Moiildmgs, 35 

Mouldings, Cornices, etc., 397 
Mouldings for Fretwork, 191 
Moulds for Earth Wall, 370 
Moulds for small Leaden Cast- 
ings, 41 1 

Moulds of Stone and Flanders 
Bnck, 411 
Moulds, Sand, 412 
Mounts for Pictures, 219 * 
Movable Greenhouse, 308 
Mullion of Window-frame, 245 

N 

Nail-Iiox, 262 
Nail Puller, 66 
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Nails. 8h ^ 

Nails ,for Slating, 387 
Naphtha Polish, 463 
Needle-points, 92 
Netting, Galvanized, 446 
Nig 9 t Latclie^, How to fix, 31x1 
Norway Maple, 168 
Norway Pine, 20 
Nuts, 94 

O 

Oak, 22 

Oak Screens in Churches, 151 
Oil-can, 87 

Oil of Cloves, Preservative of 
Paste, 177 

OilJMhiftgs, Framing. 220 
Oil Polishing, 185 
Oil-stone, 101-105 
Oil-stone Slips, 103 • 

Oil Stones, 103 . 

Olive Wood, 170 
Open Mortise and Tenon Joint, 
122 * 

Opening for Door or Window, 
355 

Operation of Oining a Chair, 303 
Ornamental Fittings for Fret- 
work, 190 ^ 

Ornamental Nails, 296 
Ornamental ftivements, 363 
Ornamental Woods, 26 and 198 
Ornamental Woodwork, 147 
Ornamental Work, Woods used, 
163 

Ornamentation of Mantelshelf, 
296 • 

Ottoman or Box Stools, 236 
Outdoor and Garden Structures, 

305 

Outer Walls, Plastering, 398 
OutUn’ng in Carving, 210 
(3vtrlaNMng, 189 
Oxford Frame, 222 


Padouk, 170 

Padouk Ply-wood, 165 

Paint Brushes, 430 and 433 

E.M.M. 


Paint Dryers, 450 
Paint, How to keep, 455 
Paint, Old, Removing, 452 
Paint, Process of Mixing, 449 
Paint, Ready Mixed. 448 
Paint Removers, 453 
amter and Decorator, 324 
ainting, 448 
Painting New Work, 451 
Pamtmg Old Work, 452 
Painting on Plaster, 453 
Paintmg Venetian Blinds, 435 
Panel Mouldings* 36 
Panel Work, 210 
Panelled Doors, 234 
Pantiles. 361 
Paper. 472-477 
Paper-hanger. 324 
Paper-hanger's Tools, 471 
Paper-hanging, 326,^ 467-478 
Papering, How to 'measure a 
Room, 417 

Paper Lining for Sheds, 374 
Papier M&ch6 Coiling Flowers, 398 
Parian Cement, 396 
Paring Tools, 38 and 47 
Paring with Cluscl, Precautions 
to be taken, 39 * 

Parquet^)^ 150 and 204 
Partmg Sand, 412 
Partmg Tool, 138 and 206 
Passage, Rounded Corner of, 213 
Paste, 176 and 471 
Pasting, 474 
Patent Glazing, 485 
Patent Saw-set, 98 
Patent Tool-grjndmg Appliances, 
lOO 

Patent Window-bhnd Fittings, 
286 

Patent Wooden Plug, 296 
Paths, Garden, 340 
Pattern, Fixing to the Wood, 178 
Pattern-making, 216 
Patterns, 201, 216 and 410 
Patterns for Fretwork, 178 
Pavement, Asphalte, 340 
Pavement, Tar, 341 
Paving, 361 and 363 


11 
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Paving Bricks, 347 and 363^ 
Paving-stones, Substitutes for, 
380 

Paving Tiles, Coloured, 363 
PSiviours (Bncks), 349 
Pea-trellis, Circu^, 447 
Pelleting, 93 
Pencil, Carpenter's, 82 
Permanent Bdnob, 135 
Pewterer’s Solder, Composition 
of, 424 

Pick, the. 334 
Picked Stoc^ (Bricks), 349 
Picture Frame Mouldings, 36 
Picture Rail Hooks, 298 
Picture-rails, 297 
Pictures, Fziunes for, 219 
Pigeonholes, 270 
Pigeon-house, 314 
Pigments. 449 

Pigments for Coloured Washes, 
■404 

Pin and Socket, Dimensions of, 
118 

Pine, Deal or Fir, 20 and 31 
Pipes and Gutters in Zinc, 427 
Pi56 Wall or Wall of Rammed 
Earthy 369 

Pitch for Wooden Gutters, 375 
Pitch-paper, Use of, 358 
Pitch-Pine, 20 
“ Plain ” Stonework, 378 
Plane, 170 

Plane, American, 171 
Plane-iron, Adjustment of, 51 
and no 

Plane-irons and Chisels, 100 
Planed Surface, Testing, in 
Planes, 47 ' 

Planing, Operation of, 51 and 109 
Planing to Proper Thickness, 111 
Planks, 31 

Plans, Preparation of. 19 
Plant, 326 

“ Planted ” Moulding, 36 
Plaster of Paris, 379 
Plaster of Paris Moulds for Metal 
Casting, 411 

Plaster, Materials used in, 393 


Plaster, Painting on, 453 
Plaster, Thickness of Coa^g, 393 
Plastered Ceiling or Wall, 397 
Plasterer and Slater, 323 and 392 
Plasterer's Putty, 359 ^ 

Plasterer's Tools, 394 / 

Plastering, 392 
Plastering Outer Walls, 398 
Pliers, 66 
Plough, *56 " 

Ploughed and Tongued Joints, 
112 and 115 
Plugging a Wall, 295 
Plugging or Pelleting, 93 
Plumb, Use of, 345 
Plumbago Crucibles, 414 
Plumber's Solder, Cctepy^irioil 
of, 424 

Plumbing and Gas-fitting, 325 
anfl 429 
Ply-wood, 33 

" Pocket "m Window-frame, 251 
Pointing Brick WaUs, 359 
Poies, 32 

Polish, French, 186 and 463 
Polishing, r58 and 463 
Polishmg Glass, 483 
Polishing Wood, 186 
Polishing Work in Lathe, 159 
Pollard OaK, 22 
Poplar, 167 » 

Poppet of Lathe. 148 and 153 
Porosity of Bncks, 356 
Portable Forge, 405 
Portland Cement, 349 and 359 
Post-card Frames, 178 
Prepamtion of Ceilmg before 
Whitewashing, 400 
Prepared Inlays, 199 
Priming (Painting), 451 
Principal Rafters, 383 
** Prints " on Patterns, 281 
Process of Mixing Paint,* 44^ 
Prong-chuck, 154 
Proper Thickness, Planing to, iii 
Pruning-saw, 44 
Prussiate of Potash, 410 . 
Pumice-powdeir, Use of in Inlay 
ing, 201 
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Punches, 82 and 208 
Purlins, Use in Roofing, 384 
Putlogs and Scaffold-poles, 327 
Putty, Bedding of for Glass, 482 
I^tty Knife, 481 


Quality of Mortar, 347 
Quartering, 32 
Quick Lime, 347 • • 

Quickset-hedge, Foundation for, 
339 

Quoin or Angle, Formation of, 
353 

R 

Rabbet or Rebate Plane, 49 
Rack^n^ Pulley for Window 
Blmd, 285 

Racks for Window Frames, 247 
Ragged Edges in Fretwork^ 183 
Rammed Earth. Wall of. 369 
Rammer, the, 334* 

Random (Stone) Work, 376 
Ranges and Coppers, Fixing, 3164 
Rasping Tools, 38 and 45 
Reamer, or Rimer, 62 
Rebate Plane, 49 
Rebated Joints, 116 
Recess Cupboard, 273 
Recess Shelf, How ito fix, 293 
Recess Tools, ,158 
Re-covering a Chair, 304 
Rpd Cedar, 169 
Re-fixing Chinmey-piece. 379 
Register Stove, Back of, 364 
Removing the Design (Fret- 
work), 183 • 

Renovation of Upholstered Fur- 
niture, 304 

Re-painting a Bath, 454 
Repairs, Domestic, 300 
Repairs, Soldering, 431 
Replacing Broken Sash-line, 250 
Reveal in Brickwork, 354 
" Rickety ” Chairs, How to 
repair, 301 • 

Ridge Cap, 385 
Rifilers, 208 

Rim Latches, How to fix, 300 


Rim Lock, How to fit, 298 

Rimer, 82 

Rind-^ls, 30 

Ring-shakes, 30 

Rip-saw, 41 

Ripping a Plank, 41 

Rod of Brickwork, 347 

€loll-joint in Zinc-working, 426 

Roller, How toanfiike, 224 

Roof-covenng, 385 

Roof, Lean-to, 383 

Roof. Preparing for Slates, 387 

Roof, Span, 384, 

Roofing, 361 

Roofing and Paving, 361 
Roofing with Slates. 386 
Roofs, 382-392 
Rose Bit, 63 
Rose-headed Nail, 89 
Rosewood, 167 
Rot, 29 

Rough-cast Coating for Walls, 
399 

Rough Rubble Work (Stone), 376 
“ Roughing-down " in Wood- 
turning, 157 

Round-headed Screws, 92 
Round-nosed Pliers, 66^ 
Rounded Comer of Passage, 213 
Rounded Work for Framing, 213 
Rubbers for Use with Glass- 
paper, 47 

Rule, Carpenter’s, 70 and 72 
Rule in Bricklaying, 350 
Runner Sticks, Moulding, 412 
Russian Glue, 85 
Rust, 108 

Rustic Mosaic Decoration, 26s 
Rustic Steps, *320 « 

Rustic Work, 318 
** Rusticated ” Stonework, 378 


St. Petersburg Standard, 32 
Sal-ammoniac, 435 
Sand-cauls for Veneering, 197 
Sand for Mouldmg, 413 
Sand-monlds, 412 
Sand, Quahty of, 348 
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Sandpaper, 176 
Sandpaper, Holder for, 184 
Sapwood, 27 and 28 
Sash-line, How to replace, 250 
Sash Tools, 450 
Sash Windows, 249 
Satinwood, 171 

Saw Breaidisg, 182 - 

Saw-cut Venders, 191 and 194 
Saw, Feeding Material to, 182 
Saw, Filing the Teeth of, 98 
Saw, Form of Teeth, 96 
Saw-frame. Management of, 180 
Saw, Manipulation of, in Cutting, 
181 

Saw-set, 97 and 98 
Saw, Vice for Holding. 98 
Sawing, 41-^4 

Sawmg and Dressing Stone, 377 
Sawing-stool, 146 
Saws, 38, 41 and 97 
Scaffold-boards, 327 and 333 
Scafiold-polcs and Putlogs, 327 
Scale on Iron Casting, How to 
remove, 413 
Scantling, 32 
Scarfing-joints, 127 
Scoop used in Draining, 336 
Scotdh'Fir, 20 
Scotch Glue, 85 
Scraper, Engineer’s, 416 
Scrapers, 46, 60 and 106 
Screw and Plug Bit, 93 
Screw-cups, Brass, 94 
Screw Press for Glued Work, 177 
Screwdriver, 81 and 176 
Screwdrivers, 107 
Screws, 92 
Screws, Set, 93 
Scriber, 82 
Scribcr, Fitter’s, 416 
Scribing, 294 
Scroll Saw, 175 

Sea-sand, Use of in Bricklaying, 

348 

Seasoning of Timber, 27 
Secret-fixing or Slot Screwing. 
129 

Secret Nailing, 91 


Sequoia, 21 
Set-screws, 93 
Setting-in in Carving, 2 to 
Shading in Marquetiy, 203 
Sharp Tools a Necessity, 96^ 
Sharpening Carving Tools^ 208 
Sharpening Gouges,. 105 
Sha^ning Tools, 96-109 
Shed for “ Plant,” 326 
Shed, Woodea, 372 
Sheet Steel, How to harden, 409 
Shelf Brackets, 293 
Shelf in Recess, 293 
Shelf or Bracket-Table, 294 
Shellac Polish, 463 
Shelves and Bractets, '291 
Shooting-board or ^Shuteing- 
board, 78 and 145 
Short-ends, 32 
Shovels and Spades, 333 
Shrmkage and Waipagc, 28 
Shutcing-board, 78 
Sieve, Garden, 446 
Sills and Heads, 377 
Silver Fir, 20 

Size, tJse cf in Whitevkush, 401 
Sizes of Slates, 387 
Skeleton Keys, 422 
Skew-Chisel, 206 
** Slack ” Goal for Smith’s Work, 

405 

Slacked Lime, 348 
Slag, Use for, 342 
Sla^ng Lime, 342 
Slate Course in Brickwork to 
Prevent Damp, 357 
Slatc:;pp, Use of, 362 
Slate Roofs, Repair of, 362 
Slater and Plasterer. 323 
Slater's Hammer, Use of for 
Reducing Brickwork, 361 
Slates, 386 and 387 
Slating, Measurement of, 3S6 
Slip Tongues, 113 
Slot Screwing, 129 
Smiths’ Anvil, 406 
Smiths’ Coal, 405 
Smiths’ Tools, 406 
Smiths’ Work, 325, 404-423 
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Smootbing-PIaae, 48 and 50 
'* Snail-creep ” (Stone Work), 377 
Snake-^stone, Use of. 397 
Sofa or Conch, 237 
^pft Solder. 423 
Softwoods, 30 
Soldering emd Brazing. 423 
Soldering Repairs, 431 
South Kensington Museum. 

Specimens of Woodwork, 151 
Spade Tools, 206 
Spades and Shovels, .333 
Span-roof, 384 
Spanish Cedar, 169 
Spanish Mahogany, 22 
Spelter for Brazing, 425 
Spem 0;>as Rust Preventative. 

i<w 


Spikes, 89 

Spirit-level, 70 and 76 
Spirit Varnish for Fretworft, 187 
Spirits of Salt, 4^4 
Split Chuck, 155 
Spokeshave, 56 and 105 • 

Spring Blinds, 286 
Springs for Chair-seats, 305 
Spruce, 26 and 31 
Square, A, 32 and 70 
Square-edged,” 32 
Square of Slating, *386 
Square or Bytt Joint, 116 
Square. Try, 72 
Squares, Combination, 73 
" Squaring ” the Planed Wood, 


1 12 

Stages and Flower-stands, 239 
Stained Veneers, 199 • 

Staining and Varnibliing, 461 
Stamper, Moulding, 412 
Standard, 32 
Star-shakes, 30 
Starch Paste, 177 
^fciy Hooks, 247 
Steaming and Bending Wood, 


213 

Steel, Colour of when Tenjpered, 


409 

Steel Drills, How to harden. 409 
Steel for Forging, 407 


Steel, Manipulation of. 409 
Steel, Tempering, 409 
Stencil Patterns on Walls, 402 
Stencilling, 461 

Step, Making or Repairing. 381 
Steps, Rustic, 320 
Stone, Building in, 376 
•Stone Cutting, 

Stone Drams, ^8 
Stone Moulds and Flanders 
Brick, 41 1 

Stone, Reducing Surface of, 377 
Stone Sawing aqd Dressing, 377 
Stonemason’s Tools, 377 
Stools, 234 

” Stopping ” for Cement Work, 

397 ^ 

" Stopping ” for veneers, 198 
" Stopping ” Veneers, 193 
Stourbridge Fireclay, 364 
Stove, Back of Register, 364 
Stove in Workshop, 356 
Straight-edge, 77 
Straight-edge, Fitter's, 416 
Strap Hinges for Gate, 258 
Stretchers (Brickwork), 350 
Striking Knife, 83 
Striking Plate of Lock, Position 
of, 300 • 

Striking Tools, 37 and 38 
Stringing Router, 199 
Strut in Roof, 384 
Stub Tenon, 125 
Stucco, 399 

Stucco Work, Repairing, 400 
” Stuck ” Moulding, 36 
Stump or Tusk Tenon, 125 
Suffolk Bricks, Colour of, 330 
Sulphuric Acid, Kemovmg^ Scale 
on Castings, 414 
Summerhouse, 316 • 

” Sunk ” Stonework, 378 
Sunshades, External, 289 
Surface Drainage, 337 
Surface of Brickwork, ReductioOf 
of, 361 

Surface of Stone, Reducing. 377 
Surface Plate. Engineer’s, 416 
Sweet Chestnut, 165 
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Swiss Gimlet, 62 
Sycamore, 26 


'* Table-height," 226 
Tacks used in Upholstery, 305 
Tail-stock of Lathe, 148 and 153 
Tallow and Ecsin as Flux, 430^ 
Taper Bit, 63* , 

Taper-screw Chuck, 155 
Tapes for Venetian Blinds, 287 
Tar on Brick Walls. 359 
Tar on Roolmg;-fclt, 390 
Tar Pavement, 341 
Teak Wood, Use of, 26 
Teeth, How to Set, 97 
Teeth of a Saw, Filing, 98 
Telephones, 442 
Tempering Steel, 409 
Templets for Mitring, 80 
Temporary Bench, 131 
Temporary Paths, 333 
Tenon, Bare-faced, 125 
Tenon, Double, 125 
Tenon, Haunched, 125 
Tenon, Ixick Mortise, 125 
Tenon Saw, 44 
Tenon, Stub, 125 
Tenon, Tusk or Stump, 125 
Tension of Fret-saw, 169 
Testing Planed Surface, iti 
Testing Tools, 105 
Testing Work, Tools for, 38, 70 
Thames Ballast, 342 
Thermometer Stands, 178 
Thick Curved Shapes, 215 
T-liingcs, 253 

Three-i'ornored Cuplioard, 275 
" Three-ply," 33 
Thumb l^tch, How to fix, 23 ^ 
Tde Drains, 338 
Tiles, Coloured Paving. 363 
Tiles, Plain and Pantiles. 361 
Tilting Table for Fret-cutting, 
183 

Timber, 26, 27, 28, 29, 30, 31. 32, 
33. 34. 33 and 36 
Time required for Veneering, 196 
Turned Tack, 91 


Tinner's Solder, Composition of, 

424 

Tinning for Soldering, 424 
Tints for Washes, 402 
Tongued and Ploughed, X13 aiyi 

Tongued Joints, 143. 

Tool-box, 265 

Tool-box, Arrangement of Tools, 
266 f » 

Tool-grinding Appliances, 100 
Tool Handles, How to make, 159 
Tool Rest of Lathe, 148 and 153 
Tool-rest, Position of, 158 
Tool Sharpening, 158 
Tools, Boring, 38, 60 and 158 
Tools. Bricklayer's. 344 
Tools, Edge, 99 
Tools, Fitter’s, 415 and 416 
Tools for Guidance and Direction 
in L^ying-oi{ and for Testing- 
work, 38 and 70 
Tools for Metal Work, 406 
Tools, Fretwork, 172 and 177 
Tools, Holding or Grasping, 38 
and 66 

Tools, How to Use them, 37 
Tools, Inlaying, 198 
Tools, Miscellaneous, 38 and 80 
'J'ools, Modc.s of Sharpening, 96 
Tools, Moulding, ai2 
lools. Paper-hanger’s, 471 
Tools, Paruig, 38 and 47 
Tools, Plasterer’s, 394 
Tools, Rasping, 38 and 45 
Tools, Sharp, a Necessity, 96 
Tools, Sharpening, Ways and 
Means Employed, 96-105 
Tools, Striking, 37 and 38 
Tools, Testing the Edge of, 105 
Tools that Act by Abrasion, 38 
and 45 

Tools, to Remove Rust from, loy 

Tools, Turning, 157 

Tools used in Wood-carving, 205 

Toothing Plane, 192 

Tortoise shell for Inlaying, 199 

Town-glue, 85 

Tracing Diagrams, 179 
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Travelling Trunk, 267 

Tray of Zinc for Lining Box, 428 

licadle Fret-saws, 174 

Trellis, Circular Pea, 447 

Tallis, Wire, 447 

Trench for Draining, 336 

Trenches idt Concrete Building, 

367 

Trenches for Foundations. 335 
Trestle or.Sawing-%tool,*r46 
Trestles, 331 

Trowel, Bricklayer's, 345 
Trowel, Moulding, 4*12 
ruing Grindstones, 100 
rank. Travelling, 267 
Try-square, 72 

Tiyirg anfl Joiner Planes, 48 
T-Squarc, Use in Glazing, 480 
Tuok Pointing, 359 
Tulip Wood, 199 • 

Tuinliler Lock, 420 
Tuning Embankment, 339 
'I'lirkoy Oil-stone, 102 
Turn-screw or Screwdriver, ift 
lunung and Fitting, 415 
Turning Gouge, 58 • 

'rurning Saw, 44 
Turning Tools, 157 
Tusk or Stump Tenon, 125 
Twisted-fibre, 30 * 

• 

U 

“ Universal " Spoke-shave, 57 
Upholsterer’s Needle. 305 
Upholstering Armchair, 232 
Upholstery, 304 
Upright T-cvel, Use of, 345 
Upsets, 30 
“ Upsetting,” 408 

V 

Varpish for Wallpaper, 358 
Varnishing, 461 
Veining Tool, 206 
Veneer, : 93-196 
Veneer^ Furniture, Repair of, 
197 

Veneering, 149 and 192 
Veneering Cauls. 193 


Veneers, 33 and 291 
Veneers, Knife cut, 193 
Veneers. Saw-cut, 194 
Venetian Blinds, 286 and 455 
Venhlation Bncks, 357 
Ventilation of Greenhouse. 310 
” Verge " in Slating, 387 
Vermiculated, 378 • 

Vice, 67, 98, 138 Und 415 
Violet Wood, 169 
Virgin Cork, 261 
V-shaped Trough for Chamfer- 
ing, 224 

V-shaped Wooden Gutters, 375 
W 

W'ainscot Oak. 23 

W'alks, Garden, 340 

Wall Brackets, 178 

W’all, Fitting a Shelf Against, 294 

Wall-papcT, to Clean, 4<>7 

Wall-papers, 467 

Wall, Pise or Rammed Earth, 369 

Wall Plates, 369 

Wall, Plugging, 295 

Wall, Preparation of, 469 

Wall, Prevention of Damp in, 357 

Walls, Method of Builc^pig, 35 

Walls, Plastering Outer, 3^ 

Walls, Rough-cast Coating for. 

Walls, Thickness of, 346 
Walnut, 23 

Walnut Ply-wood, 165 
Wandering-heart and Twisted- 
fibre, 304 
” Waney,” 32 
Wardian Casd^ 243 
Warding File* 422 - 

Wardrobe?, 276 

Warpage, 28 ‘ 

Warrington Hammer, 38 
Washes, Coloured, 402 
Washes, Method of Mixing, 403 
Washita Oil-stones, 102 
Wastage, Allowance to be made 
for, 35 

Water-colour Drawings, Frames 
for, 219 
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Water lor Mortar-mizing.Quali ty 
of, 348 

Water Gilding, 466 
Wax, Inlaying with Coloured. 
201 

Weather-boarding, 373 ^ 

Webbing, How to fix on Chairs. 

304 ^ " 

Wedge, How to ^ make. 41 
Wedge Joint, 187 
Weight of Bricks, 347 
Welding, 407 
Well in Bench, 138 
Welsh Fireclay, Use of, 364 
Western Plane, 170 
Wet Rot, 29 
Wet Soil, Draining, 336 
Wheel-barrow and Ladders, 327 
White Cedar, Use of, 26 
White Chestnut, 165 
White Holly, 166 
White Juniper, 169 
White Lead, Use of in Slating, 
363 

Wlutewash, Preparation of, 401 
Whitewash, Quantity Required, 
402 

WWtewj^fhing and Distemper- 
ing, 400 

Whitewood or Bass, 21 
Whiting, 401 
Willesden Paper, 390 
Winding Sticks, iii 
Window and Door Jambs, 377 
Window-box, 260 
Window, Casement, 244 
Window-fastenings, 247 
Wuidow or Door, ‘' Opening for, 
355 

Windows, 244 

Windows, Double Casement, 248 
Windows, Sash, 249 
Windsor or Kitchen Chair, 231 
Wire-edge on Plane-Irons and 
' Chisels, 105 
Wire for Electric Bells, 437 
Wire, Mouldmg, 4x2 
Wire Spnngs for Chairs, 305 
Wire Trellis, 447 


Wirework^, 335 and 444 , 

Wood-carving, 151 and 205 

Wood, Grain of. 181 

Wood-screws, 92 

Wood, Steaming and Bending,2i ; 

Wood-turning, 148 

Wood Turning, Cement used in. 

156 

Wood-turning Lathe, 151 
Wooden ‘Boxes, Fittings for, 264 
Wooden Brackets, 292 
Wooden Chair, Plain, 230 
Wooden Chimks, How to make, 
160 ‘ 

Wooden Gutters, 375 
Wooden Screw for Bench, 138 
Wooden Shed, 372 
Woods, 19, 25, and 205 
Woodwork (Joining), 109 
Woodwork, Ornamental, 147 
Woodwork, Simple and Easy, 219 
Woodwork, Treatment before 
Glazing, 483 
Werk-bench, 129 
Working Drawings, 19 and 365 
Wnting-tabD, 233 
Wrought Clasp-nails, 89 
” Wrought-solid," 245 

' X 

X Bedstead, 239 . 

Xylonite for Fretwork, 190 


Yale Locks, 300 
Yellow Deal, 20 
Yellow Pine, 20 
Yew, 1 71 


Zinc and Wire Working, 325 
Zinc Cauls for Veneering, 195 
Zinc Gutters, 374 
Zinc, Gutters and Pipes in, 427 
Zinc, How Sold, 426 
Zinc, Tray of for Lining Box, 428 
Zinc for Flower-stands, 242 
Zinc Work, Flashings in, 426 
Zinc. Working in. 425 








Don’t miss the thousand and one 
opportunities a lathe can provide. 


N«, workishop is complete without >a lathe. 

There are a thousand and one things a 
handy man can do if he has a lathe^ from re- 
pairing a ihiotor cycle to making a watch. On 
account of its careful and complete design the 
Drummond 4-in. lathe is easily first amonirst 
small lathes for the home workshop. It is not a 
toy^butawell-maJe tool,accurate andguaranteed. 

hs coniphitc (lesion enables it tn cover a v'ciy wkIc r.iTigc ot 
woilv, iin|)o>in)lc on any other Lithe of Us Uiml iiKicle For 
inst.iiKO, it IS a boring mailiinc and a milling iii.ijiiiie. as 
iv( II ,is a I,itho. J'hc undoing of one nut allows the tool 
slide to be removed, leaving a truly surfaced, T sloHed 
table tliat will be found exccptumallv useful on boring jobs 
The saddle can lie revolved partly round the Led, whn h is 
of circular section , thus work bolted to the s.iddle can be 
given varying heighU, conveiling llic lathe into a ie.il 
iiidliiVg niaohinc J liis is the only Lithe ot its kind ha\ mg 
this advantage, which pio\ides means for accurate and 
propel ly tiiushed w^or’e 

Fuller Particulars gladly sent on Application. 


Drummond Bros., Ltd., 

RILEY HILL, GUILDFORD. SURREY. 













WARD, LOCK ■& ‘CO.’S 

USEFUL BOOKS 


Crown 9VO. 2s. net 


A senes of well written, carefully edited, and neatly pnntcd volumes on 
domestic, social, and recreative subjects. They have already acquired 
a world-wide popularity, and are in great demand wherever tlie Eng- 


lish language is spoken. 

I Becton’s Cookery Book. 

With 6 cokjiired plates and 
iflarly 200 line illustrations 

a Gardening Book. Illustrated 

j Complete Letter -Writer for 

Ladies and Gentlemen 

« 

6 Ward, Lock & Co.’s Stan- 

dard Dictionary ^ 

7 Complete Ktiquettefor Ladies 

and Gentlemen 

.1 Billiards for Beginners 

John Roberlb 

z Rlozley’s Complete Ready 
Kecl^oner 

14 iOggs and Omelets 

iJy Herman Senn 

16 Speeches and Toasts. How 

to make and propose them 
With Important Hints to 
Speakers and Mddel Exam- 
ples for all occasions 

17 Ward, Lock & Co.’s Ready 

, Reckoner 

r Home Carpentry. With 12 
Illustrations 

20 Gobbett’s English Grammar 

The Household Dofitor. Ed. 
by Geo. Black, M.B. Edin . 
and others. A home volume 


describing the Symptoms 
and Treatment of all Dis- 
eases 

!2 Character in Handwriting 
Henry Frith 

2 j Character in Faces, Features, 
and Forms Henry 1 ‘rith 

2.] The Chairriian’s Guide and 
Secretary’s Companion 

20 Practical Palmistry. Illus- 
tritcd Henry Frith 

>8 The Poultry Book, lllus- 

tfciled ^ 

20 Photography. A complete 
guide ^ 

ji The Your.g Wife’s Advice 
Book. By Geo. Black, 
M B Edin. A Guide for 
Mothers on Health and Self- 
Management, and tlie care 
of the Baby 

)2 The Mother’s Advice Book. 
Dr. Harry Roberts A 
Guide to the Management of ^ 
Children, their feeding, 'fcloth- 
ing, education, and traimng 

jj Games and Amusements 

34 Australasian Cookery Bqok 
(Wrapper) 

',6 Square Measurement Calcu- 
lator 



MRS; BEETON^S 

BOOK OF 

Household Management. 

^ 

Half-leather , los. 6 d. n't. 

Half-calf or Half-morocco,, ii\ od. nii. 

Full or Tree calf, £i 5 .s'. lal. net. 

T his work has been re-composed throughout from a special 
fount of new type, of size and clearness to suit modem 
requirements, printed on the best English paper, and strongly 
and artistically bound in half-leather. Thoroughly revised, 
enlarged, and brought up to date. Containing over 2,000 pages 
of letterpress besides hundreds of illustrations and many coloured 
plates. Twice the size of the Old Edition, it forms a complete 
guide to — 

COOKERY IN ALL ITS BRAl^GHES, * 

Including — 

Daily Duties. Trussing and Carving. 

Mistress and Servant. Sick Nursing. 

Hostess and Guest. Care of Children. 

Marketing and Accounts. The Home Doctor. 

'Menus and Menu Making. The Home Lawyer. 

%♦ As a Wedding Gift, Birthday Book, or Presentation Volumi 
^ at any period of the year, Mrs. Beeton’s “ Household Man-^ 
agement ” is entitled to the very first place. The book will 
last a lifetime, and save money every day. 

a 



MRS. BEETON'S 

COOKERY BOOKS 

* ^ 

• • ENTIRELY NEW EDITIONS 


Mfa.... BEETON’3 BOOK OF Hi^USEHOLD 
MANAGEMENT 

Half 'leather, ips. 6 d net; Half-calf or Half -morocco, li is. od net\ 
Full or Ttce Calf, {i $s. od. rat. 

Containing over 2,000 pages of Letterpress, besides hundreds of Illus- 
trations and many Coloured Plates. Forming a complete guide to 


CftOKERY IN ALL ITS BRANCHES, including 

Daily DuTir.s, Hostess and Guest. Menus and Menu Making, 

Sick Nuu?.ing, Misieess and Servant, Marketing and Accounts, 
Trusskng AND Garvin*;, Cake OF Children, The Home Doctor, 

The Homf Lawyer. 

Mrs. BEETON’S FAMILY COOKERY 

Large Cromi Svo, sirSngly bound, Half-leather, ts. 6 d net. 
F-mbr-icing a Complete Dictionary of Cookery, and a Comprehensive 
and Practical (Inule to Domestic Management. Compnscs about 850 
pages of Lctterpicss and hundreds of illustrations and many Coloured 
Plates. 

Mr». BEETON’S EVERY-DAY COOKERY 

• Large Crown, Svo, Cloth Ctll, 5s. net 
Contains 750 pagi's, including instructions lor all and evgay land oP**^ 
, Cookery, v^itU numerous Coloured Plates and other Illustrations. 

Mrs. BEETON’S ALL ABOUT COOKERY 

Large Crown Svo, Cloth Gilt, 35 Gd. net 
111 Dictionary form^ contains 2,500 pr:ictical Recipes, 576 pages 
With numerous Coloured Plates and other Illustrations. 

Mis BEETON’S COOKERY BOOK 

Crown Svo, Cloth, 2s. net. 

^ Con+.iins upwards of i,ooo Recipes, nearly 200 Fine Illustrationst'and 
^ Six Coloured Plates. 

(ttrs. BEETON’S COOKERY 

Crown Svo, Cloth Lxmp, is. net. * 

Recipes for Everyda]? Dishes and General Instructions in the Art of 
Cootery. Illustrated with 15 full-page Plates. 15a pp. 

3 




WARD, LOCK & CO.’S 

REFERENCE BOOKS 


At 21s. net to Ss. net 


HAYDN’S DICTIONARY OF DAT^S AND UNIVER- 

SA L ] NFORMATION. A Complete Record ol all Nations and Tune';. 
With Special Reference to the History and Achievements of tiie 
lintish Rmpire. Twenty-fifth Edition, containing nearly 1,500 
pages, thuus.d(nds of Articles and hundreds of thousands of Dates 
and Facts. Medium 8vo, cloth, 21s. net ; lialf-calf or half-morocco, 
25s. net ; full or tree-calf, 3x5. 6d. net. 

EVANS’S TABLES OF DISCOUNT AND PROFIT. 

On a new and comprehensive plan, exhibiting at one reference the dis 
count and net proceeds of every sum fiom id. to 405. Super-royal 
4to, half-calf, with thumb index, 155. ivt. 

VIOLIN MAKING ; As it Was and Is, A Historical, The- 
oretical, and Practical Treatise on the Art. By Edward Heron 
Allen. With Pliotographs, Folding Supplements, and 200 Engrav- 
ings. Demy 8vo, cloth gilt, los. 6d. net. 

THE SCIENCE OF THE HAND . or, the Art of Recogniz- 
ing the tendencies of the Human Mind by the Obscrvatioh of tlie 
Formation of the Hands. Translated from tlie ♦French of D'Arpen 
tigny by Edward Heron-Allen. With illustr.itions by Miss 
Hor"tey. Imp. i6mo, parchment, bevelled, red edges, Us. net. 

A MANUAL OF CHEIROSOPHY. A Practical Handbook 

of Cheirognomy and Cheiromancy. By Edward Heron Allen 
With Engravings by Miss Horsley. Imperial i6mo, parchment, 
red edges, 5s. act. 

I 

A POPULAR HISTORY OF ENGLAND. From the 

Earliest Period to the Autumn of 1910. By H. W. Dulcken, Ph.D. 
"With 170 illustrations. Demy < vo, cloth gilt, 54, net. 

THE HANDY BOY’S BOOK. By V. E. Johnson. Showii g" 
how to make Model Aeroplanes. Steamboats, Subm.nnncs, Electi c 
' Motors and Engines, X-Ray and Wireless Telegraphy Apparatus, 
etc . and containing instruction in Carpentry, Electncity, Collecting, 
Lathe Work, etc., 5^. net. 



WARD. LOCK & CO.’S 


Reference books 

. . 

From 5s. net to 2s: net • 


ROOK’S PROFIT AND DISCOUNT TABLES. Revised 

and Knlarged Edition. Of great assustancc to Traders in Purchases, 
S:>]e^ and Stocktaking, calculated on prices from id up to £too, aud 
at rates from I per cent, to 95 per cent. By Chas. Ody Kooks. 
JJemy 8vo, cloth gilt, u«t- 

ORGAN-BUILDING^OR AMATEURS. Containing Speci- 

hcations, Designs, and full Instructions for making every portion 
of the Instrument. Mark Wicks. With 200 Illustrations. Crown 

8 VO, cloth gilt. 35. 6d.not. 

« 

THE ART OF MODERN CONJURING, MAGIC AND 

ILT.USIONS. *A practical treatise on the Conjurer's art, magic 
illusions, thought-reading, and tncks, especially suitable for perform- 
ance in the Drawing-room. With more than 200 photograp^c Illus- 
trations. Large crown 8vo, cloth, 3$. 6 d.net ^ 

• • 

THE LETTER-WRITER’S HANDBOOK and CorEe8f€wi*« 

dent’s G lide, including letters on every subject^ with full iHSlnictions. 
Crown 8vo, cloth gilt. New Edition. 35. (>d no . 

MOZLEY’S COMPLETE READY RECKONER. Contain- 
ing numerous senes of useful calculations, including expenses, interest, 
and tables for the ivie of dealers in heavy commodities. Foolscap 
8vo, bound sheep-skin, 2S. net. « 


SQUARE MEASUREMENT. A Handbook for the use of 

Pnnlers, Publishers, Engravers, Electrotypers, and Kindred Tr&des, 
for giving the square of any surface horn i J by i| to 12 by X2. Imp. 
lOino, 2s net. 


[’EGG’S READIEST RECKONER EVER INVENTED. 

^or readily finding tl)^ value, at any given price, of any number of 
articles, from one to ten thousand. Cloth, 2s. 6 a uei. 



WARD, LOCK & CO/S 

GUIDE BOOKS^ 

Tcap 8wo, cloth, round corners. With maps and plans and m^it^ 
Illustrations. Is. 6d. net. ^ • 

ENGLAND AND WALES. , . 


Aberys*^^* Borth. Machynl- 
leth, etc. \ 

Aldebur£ta-on-Sea. 

Anglesey and North Wales, 

Bangor and North Wales. 

Barmouth, Dolgelley, etc. 

Barnstaple and North-West 
Devon. 

Bath, Wells, etc. 

Bettws-y-Coed, Snowdon and 
North Wales. 

Bexhlll and District. 

Bldeford, Barnstaple, etc. 

Bognor, Selsey. etc. 

Bournemouth and District. 

Brecon an^ South Wales. 

and District. 

Bridporti' West Bay, etc. 

Brighton and Hove. 

Broadc, The. 

Broadetalre and North-East Kent. 
* 

Bude and North Cojsiwall. 

r 

Budlelgh Salterton and South- 
^'East Devon. 

Buxton and the Peak. 
Canterbury and North-East Kent. 
Cardiff and South Wales. 
Carnarvon and North Wales. 
Channel Islands. 


^Chichester and South-West Sussex. 

Glevedon,^ Porti|head, etc.^.-.- 

Colw]m Bay and North Wales. 

Conway, Deg^wy and North 
Wales. 

Grlccieth and Cardigan Bay. 
Cromer and District. 

Dartmoor. 

Dawllsh and South-East Devon. 
Deal, Walmer, etc. 

Dover, St. Margaret's Bay, etc. 
DoveVcourt, Harwich, etc. 
Eastbourne, S^aford, etc. 

Exeter and South-East Devon. 
Exmouth and District. 

a ■* 

Falmouth and South Cornwall. 
Felixstowe and District. 

Filey, Flamborough and District 
Folkestone, Sandgate, etc. 
Fowey ajid South Cornwall. 
Harrogate .ind Distract. 
Hastings, St. Leonards, etc 
Hereford and the Wyc Valley. 
Heme Bay, Wbitstablc, etc. ^ 
Hythe and District. 

Ilfracombe and North Devo: 
Isle of ^an. 

Isle of Wight. 

Lake District, The 



WARD^ LOCK & CO.’S GUIDE BOOKS.^ 
Continued. 


Leamington and District. 
Llttleboiq^pton, .Arundel^ etc. 
Liverpool, 'Birkenhead, etc. 

Llandrindod Wells and Central 
Wales. 

Llandudno and North Wales. 
Llangollen, Cor^'en, Bala, etc. 
London and Environs. 

Looc and fiiouth Cornwall. 
Lowestoft and District. 

Lirme Regis and District. 
Lynton and Lynmouth. 

Malvern and District. 

Margate, Westgate, etc. 

Matlock and District. • 
Mlnehead, Hxmoos, etc. 
Newquay and North Cornwall. 
Nottingham and District. * 
Paignton and South Devon. 

Penmaenmawr, L^anfairfec han, 
etc. 

Penzance and West Cornwall. 
Plymouth and SoutbeWest Devon. 
rwUheli and 41ardigan Bay. 
lUinisgate an<l Noitli-Jiast Keii^ 
libyl and North Wales. 

Rlpon, Harrogate, and District. 
St. Ives and West Cornwall. 

Aberdeen, Deeside, etc. 
Edinburgh and District. 
Gla^ow and the Clyde. 


Scarborough and District. 
Seaford, Newhaven, etc. 

Seaton, Lyme Regis, etc. 
Sherlngham, Runtoa, etc. 
Sherwood Fore8t,/Nottingham, 
etc. • ^ 

Sldmouth and South-East Devon. 
Southwold and District. 
Stratford -upon-i^von . 

Swanage, Corfe, etc. 

Telgnmouth and South-East Dev- 
on. 

Tenby and South Wales. 
Thames, The. 

Torquay and District. 

Towyn, Aberdovey, etc. 

Wales, North (Northern Section). 
Wales, North (Southern Section). 
Wales, South. 

Warwick, Kenilworth, etc. 
Weston-super-Mare and Dis- 
trict. ^ 

Weymouth and District. 

Whitby, Kobin Hood's Bay, etc. ^ 
Worcester and Dislric^fpw'*^ 
Worthing and Sout^PVest Sussex, 
Wye Valley. 

Yarmouth and District. 0 


SCOTLAND. • 

Highlands, ^he. • 

Inverness and Northern H ighlan^s. 
Oban and the Western Highlands 


IRELAND. 

A'.itrim (County), Portrush, Donegal Highlands. * 

Giant's Causeway, etc.* Dublin, Bray, Wicklow, etc. 

Belfast, Mourne Mountains, etc. Klllamey and South-West Ireland. 

Cork, Glcngarifi, Bantry Bay, etc. Londonderryand County Donegal. 
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